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PART I. 



INTRODUCTION. 

jii a Meeting of a reJpeBahle Number of Citizens, 
at the Senate-Cbamher^ in the City of New-Ibrk^ 
for the Purpofe of iq/lituting a Society for the Pro^ 
motion of Agriculture and Manuf azures ^ 

The Honorable Ezra L'Hommedieu, Efquire^ 
in the Chair. 

Refohued^ That' Mr. Chancellor Livingfton, Mr. 
Simeon De tVitt, and Mr. Samuel L. Mitchell^ be a 
committee to prepare and report Rules and Regula* 
tions for the government of the Society. 

At a Meeting of the Society in the Senate-Chamber^ on 
Saturday the 26th day of February ^ * 79^- 
The Honorable John Sloss Hobart, Efquire, 
in the Chair. 
. JThe Rules and Regulations reported by the com-- 
mittee having been read and confidcred, by para- 
graphs, were amended and agreed to, and are in the 
words following, viz. 

Rules and Regulations of the Society for the advance* 
ment of Agriculture, ManufaSlures and Arts. 

I. nPHE Officers of the Society fliall confift of a 
X Prefident, Vice-Prefident, two Secretaries, 
and a Treafurer. 

II. The Society fliall meet annually, at the place 
wher^ the Legiflature meets, on the Tuefday next 
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ii Rules und Regulations of the Society. 

aft^r the cdnvening of both houfes ; and continue 
hy adjournments during the feffion of the legiflature. 

III. The ftated officers (halite eleded on thefirft 
day of each annual meeting of the fociety, 

IV. No perfon fhall be admitted as a member, 
unlefs he fhall have been nominated at leafl feven 
days previous to his eledion, and be eleded by a 
majority of the members convened. 

V. Every member on his admiffion, fhall pay to 
the treafurer two dollars ; and likewife one half of a 
dollar per annum, during his continuance as a mem- 
ber, to fupport the funds of the fociety. 

VI. The objefts of invefligation for the fociety 
fhall be Agriculture, MctnufaRures and Arts, with 
fuch fubjeds of enquiry, as may tend to explain, or 
elucidate their principles. 

VIL The fociety fhall parcel the flate into dif- 
tridls, and eledl at the annual eledtion of officers, a 
fecfetary for each diftrid, to refide 'within' the fame, 
whofe. duty it (hall be to convene the members of his 
diflriil, to enquire into the flate of agriculture and 
inanufafiures within the fame, to receive communis 
cations relative to the objcdts of the inflitution, and 
to corredl, arrange and tranfmit them to the prefi- 
dent, to be laid before the fociety. 

VIII. The fociety fhall, once in every year, eled 
a committee, to be called The Committee of PuhUcU'- 
tions^ whofe bufinefs it fhall be to feled fuch of tbe 
tranfadlions of the fociety a« may merit publication, 
prepare them for the prefs, and from time to time 
publifh the fame. 

IX.^ The eledions of officers, members and com- 
mittees, fhall be by ballot, and a majority of the 
members prefent at a meeting, fhall determine all 
queftions. \ 

X. Public notice fhall be previoufly given, (by 
the Prefident, or in his abfence, by the next fuc- 
ceeding officer) of the chamber, and hour appointed 
for each Annual meeting. 
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XI. If the prefiding officer or fecretaries, be ab- 
fent from any meeting, the fociety fhall eled one to 
fcrve, pro hac vice. , 

XII. The funds of the fociety Iball be appropriat- 
ed by the majority of the menabers prefent at regu- 
lar meetings to the objeAs of theinftitqtion, in fuch 
a rnamier as (hall be deemed moll benefieial, and to 
DO other purpofe whatever. 

XIII. Honorary members may be admitted in the 
manner prefcribed for the eledton of ordinary mem- 
bers» from among perfons not refiding within this 
ilat^, whofe talents and charaders may add to the 
refpedtability and ufefulnefe of the fociety^ 

XIV. No peribn elcded as an ordinary member 
fhall be entitled to the privileges of the fociety, un- 
lefs he ihall have fubfcribed thefe rates and regular 
tions» and paid his arrears, if any are due^ to the 
fociety^ 

XV • Donations may be received by the treafurer, 
to be added to the funds of the fociety. 

XVI. In order to pievent impofition, the fecreta- 
ries Ihall rejed all doub]tful and fufpicious fadb,. and 
to each article of intelligence tranfmitted to the fo>- 
ciety, annex the name of the perfon offering it. 

XVII. The ibciety fhall be kept in order, by the 
rules which are obferved for that purpofe, by the 
Aflembly of this ft»te» 

The Members prefent then proceeded to ballot 
for their officers — when the following gentlemea 
were eleded i 

The Hon. Robert R. Livingston, Prefident.. 

The Hon. John Sloss Hobart, Vice-Prefident. 
. Alexander M'Comb, Efq. Treafurer.. 
. John M*Kesson^ Efq. Secretary* 

Society of Agriculture^ Arts and Manuf allures * 
Senate-Chamber^ Albany^ i^tb February^ i8oa* 

The committee appointed to enquire if any and 
vrhat alterations or additions may he requillte ia 
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the regulations and bye-laws of the fociety, re- 
ported the following as a fubftitute for the 4th arti- 
cle of the exifting rules — to wit : 

Rule IV. No perfon Ihall be ballotted for as a 
member, unlefs he fhall have been propofed to the 
fociety at leaft feven days previoufly by two mem- 
bers, with an aflurance that he is defirous of becom- 
ing a member (excepting for honorary member^ 
this aflurance fliall not be neceflary) j and in every 
inftance the name, place of abode and additions of 
the perfpn thus recommended and figned by the 
propofers, Ihall be delivered to the fecretary in writ- 
ing, read to the fociety, and entered on the minutes 
— and if two thirds of the members prefent ihall 
vote in his favor he fhall be duly eledled — And it 
fliall be the duty of the fecretary to inform every 
member of his eledion. 

The report was accordingly agreed to withoub 
amendment, and adopted as a rule of the fociety. 
Extra£lfrom the minutes^ 

B. DE WITT, Secretary. 

Society for the promotion of Agriculture^ Arts and 
ManufaSlures. 
State of NeW'Tork, 2d Aprils 1801. 

WHEREAS it is enjoined by the 7th article of 
the rules and regulations, that ** The fociety fliall 
** parcel the ftate into diftridls, and eled at the an- 
•* nual eleftion of officers, a fecretary for each dif- 
** tria, to refide within the fame, whofe duty it fliall 
*• be to convene the members of his diftrift, to en- 
•* quire into the ftate of agriculture and manufac- 
** tures within the fame, to receive communications 
** relative to the objefls of the inftitution, and to 
" corred, arrange and tranfmit them to the Prefi- 
" dent, to be laid before the fociety/' — And where- 
as it is probable that much ufeful information, efpe- 
cially on the fubjedl of agriculture, may thus be col- 
ledled from every part of the ftate, and the obferva- 
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rions and improvements of the focicty more cxtch- 
liYely difleminated : — Therefore, 

Refolved, That the ftate be divided, at prefent, 
intq as many agricultural diftrids as there are coun* . 
ties, and that each county as it now is, or may here- 
after be eftabliihed by law, (hall compofe one dif- 
tri£t, until it may be thought expedient, in particu^ 
lar inftances, to divide a county into two or more' 
diftrids, which may accordingly from time to time 
be done. 

Refolved, That thefe diftri(^s (hall h^ named after 
the counties of which they are compofed, or if any 
particular county (hall be hereafter divided into two 
or more diftridts, they fhall be named after the towns 
in which the fecretaries at firfl appointed may refide. 

Refib^ed, That in addition to the duties prefcribed 
to the diftrid fecretaries, by the exifting " Rules and 
regulations,*' it fliall further be tfteir duty, to exe- 
cute all fuch orders and direftions relating to the ge*- 
neral objeds of the inftitution, as may from time to 
time be affigned to them by the fociety. 
ExiraSl from the minutes, 

BENJAMIN DE WITT, Sec'ry. 

An AH to incorporate the Society inJlHuted in the State 

of Nenv-Torkyfor the promotion of Agriculture y Arts 

and ManufaSlures. 

Pafled the 12th of March, 1793. 

WHEREAS feveral perfons in the ftate of New- 
York, have, by a voluntary agreement, aflbciated 
themfelves for the laudable purpofe of promoting 
Agriculture, Arts and Manufaftures in this ftate. 

And whereas, the faid fociety have prefented a 
petition to the legiflature, fetting forth, that the 
petitioners confidering that the wealth and profperi- 
ty of a country, very much depend upon the flou- 
rilhing ftate of its agriculture, arts and manufac- 
tures; and obferving the benefit which in other 
countries have accrued from the inftitution of fpcie- 
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ties, for the purpoFe of encouraging thofe great ob- 
jeds, have voluntarily ailbciated themfelves, with a 
yiew of colledihg from different parts of the ftate, 
the different modes of agriculture that *are in prac- 
tice ; to fugged fuch improvements as may be found 
to be beneficial ; to excite among ttieir fellow citi-^ 
z^ns, a fpirit of making experiments for the amelio* 
ration of lands which have been exhaufted, or in 
their natural ftate are unprodudive or unfit for cul- 
tivation ; fot^increafing the produce of fuch articles 
as are propagated amongft us, and promoting the 
culture of others which have been found ufeful ia 
other parts, and for the improvement of field-huf- 
bandry in general : and to introduce, as far as cir- 
cuitiftances may render proper, an emulation for the 
eftablifhment of ufeful arts and manufactures in 
thofe parts of the ftate, where they can be benefi- 
cially carried on/ That the petitioners conceive it 
would greatly conduce to advance the important 
ends of their aflbciation, if they were, authorized to 
zGt as a corporate body, and pollefs prpperty to fuch 
amount as would enable them to efieduate their pur- 
pofes more fatisfadorily to themfelves, and more be- 
neficially to the public : They therefore prayed, that 
the legiilature would be pleafed by law to incorpo- 
rate the fociecy for the purpofes aforefaid, under fuch 
limitations and reftridions as to the legiflature fhall 
feem meet : — Therefore, 

Be it ena^ed by the people of the Ji ate of.New^ 
Tork, reprefented in fenate andaffembly, That Robert 
, R. Livingfton, John Slofs Hobart, Samuel L. Mitchell, 
John M'KeflTon, Matthew Clarkfon, Saniuel Bard, 
John Cantine, Samuel Jones, Thomas Tillotfon, 
Jofeph Hafbrouck, James G. Graham, Jacobus Swart- 
wout, Melandon Smith, Abraham Hardenburgh, 
John Gelfton, William W. Gilbert, David R. Floyd 
Jones, George Clinton, Aquilla Giles, Ezra L'flom- 
medieu, John Schenck, James Hunter, Egbert Ben- 
fon, John Blagge, John P. Delancey^ Francis Childs, 
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John Watts, Peter VanderYOort, Henry Will, £be- 
aezer Purdy-, Jofiah Ogden Haffraan, John Smith 
of Suffolk county, Cornelius J. Bogart, William 
l>unlap, Walter Rutherford, Philip Van Conlandt, 
John Williams^ Richard Varick, John Jay, Elias 
Newman, Amafa Diagley, Gilbert Golden Willett, 
Stephen Luih, John Stevens, John Kemp, Abraham 
Beach, Samuel NicoU, Jonathan N. Havens, John 
Lk Gardner, Frederick Rhinelander, Pierre De La 
Bigarre, Edward Livingfton, John Thurman, Jere- 
miah Van ReniTelaer, James Duane, Simeon De 
Witt, Nathaniel Sacket, William Rhinelander, Sa- 
muel Ruffell, Mofes De Witt, David Frederick La- ' 
fiiig> John Nicholfon, Andrew King« John Berber, 
Jofeph Barber, Johannis Miller, William Thompfon, 
David Ogden, John Delafield, Horatio Gates, Ben- 
jamin Strong, and Samuel Jones, junior, and fuch 
other perfons as Otall from time to time become 
members of the (aid ibciety, fliall be, and hereby 
are ordained, confiituted, and declared, to be one 
body corporate and politic, in deed, fadt, and nam<v 
by the name of The Society for the promotion of 
Agriculture^ Arts^ and MamfaElures ; and that by 
that name, they and their fuccefTors, until the fi^ft 
day of May, one thou&nd eight hundred and four^ 
ihall have fucceflron, and fhall be perfons in law ca- 
pable of fuing and being fued^ pleading and being 
impleaded, anfwering and being anfwered, defendr 
ing and being defended in all courts and places 
whatfoever, in all manner of adions, fuits, com- 
plaints, matters and caufes whatfoever : And that 
they and their fucceflbrs may have a common feal, 
and may change and alter the fame at their pleafure ; 
and that they and their fucceflbrs, by the fanle name, 
ihall be perfons capable in law, to purchase* take, re- 
ceive, hold, and enjoy to them and their fucceflbrs^ 
any r«al eftate in fee fimple, or for term of life or 
lives, or otherwife ; and any goods, chattels, or per- 
ibnal eftate, for the purpofe of enabling them the 
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better to carry into execution, encourage and pro*- 
inote fuch meafures, as may tend to promote agri« 
culture, arts, and manufadures ia this date.'* 

'Provided^ The clear yearly valup of fuch real and 
perfonal eftates, fhall not exceed the fum of eight 
hundred pounds, lawful nioney of New- York, and 
that they and their fuc(;;eirora fliall hav^ full power 
and authority, to give, grant, fell, leafe, demife and 
difpofe of the faid real and perfonal eftates, or aay 
part thereof, at their will and pleafure ; and that 
they and their fucceffors fhalLhave power from time 
to time, to make, conllitute, ordain and eftablifh, 
fuch bye-laws, conftitutions, "brdinances and regula* 
tions, as they ihall judge proper for the ele(^on of 
their officers ; for the eledion or admiffion of new 
members of the faid corporation, and the terms and 
manner of admiffion ; for the better government and 
regulation of their officer;^ and members ; for fixing 
the times and places of the meeting of the faid cor-i* 
poration ; and for regulating all the aftaits and bufi* 
nefs of the faid corporation. 

Provided^ That fuch bye-laws and regulations fhall 
not be repugnant to the conilitution or laws of the 
United States, or of this Hate. And for the better 
carrying on the bufinefs and affairs of the faid cor- 
poration, there fhall be a Prefident, Vice-Prefidcnt, 
Treafurer and two Secretaries of the faid corporation, 
who fhall hold their offices from the time of their ap- 
pointment or eledion, until the fecond Tuefday of 
January then next, and until others fhall be chofen 
in their places. And that the faid Robert R. Livings 
flon, is hereby appointed Prefident ; the faid John 
Slofs tlobart, Vice-Prefident ; the faid Samuel Jones, 
Treafurer, and the faid Samuel L. Mitchell and Sa^ 
muel Jones, junior, Secretaries of the^ faid corpora*, 
tion ; and that their fucceffors in office fhall hereafter 
be chofen by the members of the &kl corporatiim, 
in fuch manner and at fuch times and places, as fhall 
be direded by the bye-laws of the fkid corporation 
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to be made for that purpofc ; and that the Prefident 
or Vice-Prefident, and any twelve or more of the 
members. o£ the faid corporation, (hall be fufficient 
to conftitute a legal meeting of the faid corporation. 
And be it further enaSled^ That the members of 
the legiflature, who fhall not be ftiled members of 
the faid corporation, be neverthelefs in virtue of their 
fiations, honorary members of the faid corporation 
»id fhall fit but not vote as fuch for officers, or have 
any voice in. the difpoiition of their funds. 



Letter of the Agricultural Society to the Friends and 
Promoters of Rural Economy. 

(circular) 
Gentlemen, 

DURING the late feffions of the legiflature, a 
number of gentlemen, as well private citizens 
as members of the two houfes, aflbciated for the pur* 
pole of promoting by their united labours, the pro- 
grefs of agriculture, arts and manufadures in this 
ftate. It appeared evident to them, that by dired« 
ing the attention of all clafles of people to the ob-> 
fervance of fads, and by inviting communications to 
the fociety from every perfon who had the leifure''and 
capacity to make them, a valuable coUedion of 
knowledge would be obtained if each obferver would 
contribute his mite. Nor was it lefs manifeil, that 
works of mere ingenuity, eflays upon fpcculative and 
abflrad fubjeds, aqd performances intended to dif- 
play literature and erudition, came not within the 
fcope of this inftitution ; its humbler, and as they 
believed, it^ more ufeful intention, is, to fupply the 
wants and relieve the neceffities of mankind, and 
thereby to render human life more comfortable ; to 
multiply the produdions of the land, to Ihorten or 
facilitate the toils of the labourer, and to excite a 
fpirit of honeft induftry, whereby riches may become 
i9ore. abundant ; and by inculcating the importance 

C 
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of ordinary and common things, and of praAical 
every-day truths— to (lore ibeir underjiandings with 
folid knowledge ; fo that happinefs, wealth and wif- 
dom, may keep pace with each other, and go hand 
in hand. 

With a view of eftablifhing their inftitution upon 
a broad bafis, and of conduding their bufinefs upon a 
liberal plan, the founders have taken into fellowfhip 
a number of refpedable charafters throughout the 
Hate, from whofe talents and diligence they have 
much to expert. 

In order to make known the objeds of the fociety 
in a more particular manner, it was judged proper 
to caufe certain queries to be printed and publifhed, 
that the attention of their correfpondents might 
thereby be direfted to fuch matters as come within 
the compafs of the inftitution. It is not expeded 
any correfpondent will undertake to anfwer the whole 
of the queftiohs ; but it is prefumed, that among 
thofe which are hereunto annexed, every obferver 
may find fome adapted to. his own fituation and ta« 
lents. Continually defirous of procuring all forts of 
knowledge upon the fubjeds for which the aflbcia- 
tion was formed, the fociety would not wifti to reftrid 
the enquiries of their members or others to the arti- 
cles enumerated, but would gladly receive communis 
cations upon every other matter included within the 
limits of their plan. 

Q^U E R I E S. 

I. Manures. Have you made any experiment 
upon Marl ? Does your neighborhood furnifh either 
IhelKmarl or ftone-marl ? Has plafter of Paris been 
introduced into ufe ? What is it operations ? Does 
it merely caufe clover to grow, or is it ferviceable 
to other graflcs, and to wheat and Indian corn ? Is 
it as good as dung ? Caii it be in any cafe fubftituted 
for dung ? Is lime very beneficial as a manure ? In 
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1?bat quantity, and on what foils, and for what 
plants is lime proper ? Is quicklime as good as mild 
lime ? Is not lime-ftone when fimply powdered as 
beneficial as when it is calcined ! For what plants is 
afhes particularly ferviceable ? Is leached afhes lefs 
valuable as a manure than unkached ? In what pro- 
portion ? What is the beft method of making and 
colleding manure in a farmer's yard ? 

2. SoUs. Is the foil on which ycfur experiments 
are made fandy ? or clayey ? or is it loamy ? Is it 
overfpread with ftones, or interfperfed with rocks ? 
Wh^t is the particular composition of it ? Is there 
not a peculiar foil, beft adapted by nature to each 
particular plant ? How far can art proceed ia rnend^ 
ing nature's work by improving foils ? What kinds 
of grain or grafs are found by experience to thrive 
beft in any particular foil ? What fubftances do 
you find in foils, unfriendly or hurtful to vegetable 
life ? How can thefe be correded, overcame or re- 
moved ? 

3. HiUage. To what depth ought land to be 
ploughed ? Should the black mould only be turned 
.up, or ought the yellow foil below, to be expofed 
alfo ? By what management in detail, are weeds 
and grafies beft deftroyed in your fallow land ? How 
is your land beft made mellow for the reception of 
feed ? 

4* Stock. Is it good huft)andry to keep many 
borfes ? Are not oxen much more ferviceable and 
profitable ? What is the comparative expence of a 
pair of horfes and a yoke of oxen ? Have mules 
been bred by the people of your quarter? Would 
the breeding of mules be beneficial in this country ? 
Do horfes draw beft by collars or hames ? Are oxen 
capable of doing moft work when ^drawing by the 
horns or by the withers ? How are flieep beft ma- 
naged ? What management is beft adapted to make 
the wool fine and plentiful ? How can the breed be 
improved ? How the mutton made fweet and fayory ? 
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Can any tiling be gained by (hearing Iambs the fifft 
year? Might old iheep be flieared oftner tban^nce 
a year ? What are their diforders ? How can they 
be remedied or rured ? Have you made any im- 
provement in raifing neat-cattle ? Which is the 
cbeapelt method of rearing calves ? In what manner 
Land at what age is the beft veal produced ? How ifs 
the beft beef made ? fiy what particular manage- 
ment are cattle beft prepared for the knife ? How 
beft kept for the pail ? Which are the moft approved 
methods of making and preferving butter and cheefe ? 
What kinds of herbs or plants are unwholefome or 
poifonous to neat cattle ? Do you know any fadte 
concerning the venomous qualities of wild cherry- 
tree leaves ? How are cattle beft relieved when 
choaked by apples or potatoes, &c. ? What is the 
caufe of the horn diftemper ? How can it be avoid- 
ed or removed ? Have you any thing new and ufe- 
j&il about fwine ? Which Tariety of the breed is moft 
profitable ? Would it be advantageous to introduce 
goats into this ftate ? What is the beft plan of a 
poultry yard ? Cannot wild ducks and teal, and 
heath-hens and wild turkies be tamed and domefti- 
cated ? 

5. Grain. Which variety of wheat is moft pro* 
dudive — the red, white, yellow, bearded or bald ? 
In what proportion does winter wheat excel fummer 
wheat ? What occafions wheat to blaft ? What turns 
it to fmut ? How does mildew happen ? Can any or 
all of thefe be prevented ? Can wheat turn to drips? 
How is wheat beft preferved between harveft and 
threftiing time ? between this laft and grinding ? In 
what foils and feafons does rye flourifli ? What is the 
proper cultivation of oats ? Why are the New- York 
oats fo much lighter than the Britifti or Canadian ? 
Is barley well adapted to our foil and climate ? Is it 
worth the while to enter largely into the culture of 
it ? Is any part of our country adapted to the raifing 
of rige ? Can millet and fpelts be cultivated with fuc- 
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eefs and advantage ? What is the nioft approved 
method of raHing a good crop of Indian corn ? How 
lis the grocmd beft prepared for it ? How Ihould it be 
"tnanured ? Hew ^weeded and tended ? Can you giv^ 
^any information as to the/raifing of flax and hemp? 
How, vnd in what manner can the great^ft -quantity 
:of each be^aHed on an acre ? of the fineft quality ? 
^th the moft feed ? To what extent, and in whaPt 
ijnanner^can'peasand beans be cultivated. 

6. UraffiM. What gra^fles do you find to afford the 
beft pafture ? Which make the beft hay ? Have you 
any ftiSs on the relative produce of fpear-grafs, •clo- 
ver and timothy? Have you cultivated faint-foinj 
lucern and red -top ? What are the refpedive good 
qualities of each of thefe ? Cannot fome of our indi- 
genous graftes be grea tly improved by cultOTe? Might 
not fome exotics be imported from Europe ? Which 
fort of paffture agrees beft with (heep ? neat-cattle ? 
horfes? fwine? What pradical diredions can you 
give on the fubjcft of grazing ? 

7. Fruii-Trees. What kinds of apples afford the 
beft cider ? All fadts refpeding the grafting, inocu- 
lating, and planting of orchards will be acceptable. 
To what extent ought pear trees to be cultivated for 
the fake of the fruit and the. liquor to be obtained 
from it ? The beft method of cultivating peach, 
plumb, apricot, nedarine and cherry trees, will be 
ufeful information, 

8. ForeJl'Trees. Do you know any fafls concern- 
ing the propagation of the locuft-tree ? What can be 
4one towards introducing the white mulberry tree ? 
In parts of the country where wood grows fcarce, 
would it be proper and profitable to raifein nurferies, 
land tranfplant hickory, chefnut, beech, a(h and other 
trees for fencing-ftuff and fuel ? Or would it be ad- 
Vifable to make hedges of white thorn, prim, holly, 
yew, or other fhrubs ? And cultivate peat and turf 
for making fires ? 

9. Vermin. How are moles to be guarded againft ? 
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Will the palma chrifti drive them away ? Is there 
any way of deftroying grubs in your corn and flax ? 
How can the bugs be deftroyed which eat up your 
cucumber, melon and pumpkin vines ? Is there any 
way of preventing the ravages of the wheat in[e€t ? 
Is this a new fpecies of animal ? Is it peculiar to the 
United States ? Or whence came it ? What is the 
cafieft way of deftroying canker-worms and cutter* 
pillars in orchards ? Do you know how the lice or 
flies that infeft cabbages and turnips can be over- 
come ? 

lo. Have you any improvements in the manage* 
*xnent of bees ? Can the (ilk- worm be profitably in- 
troduced into your neighborhood ? Are there not 
fome American phaloenas which might afford good 
iilk ? What are they ? And on what plants do they 
feed ? 

n. Mamf allures. What is the beft method of 
making foal leather ? Are there any other barks than 
oak, hemlock and birch fit for tanning ? Do you 
know the method of fplitting hides for book-binding, 
parchment, &c. ? Have any improvements been 
made in the manufatfture of fteel ? Do you know of 
any new material for the making of paper ? Which 
is the moft advantageous way of making pot-alh ? 
Are there not fome ochres, the produce of our coun- 
try, proper for paints ? What progrefs has been made 
in procuring oil from lint, palma chrifti, and fun 
flower feeds ? Can you fuggeft any thing capable of 
raifing the reputation of our flour in foreign markets ? 
Do you know of any beds of nitre, allum, vitriol, or 
fea-falt ? Are there any coal-mines ? Can you fug- 
geft any plan of improving our wool fo as to render 
it more fit for fuperfine fabrics ? What can be done 
toward the manufadlure of cotton ? Where are we to 
find, and how colled and work up the materials of 
glafs, china and earthen- ware ? 
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Oration^ delivered by DoSlor S* L. Mitchell, before 
the Agricultural Society of New-Tork^ on the xotb 
of January^ l^g2• 

Mr. Prejidenty^ 

and Gentlemen of the Agricultural Society^ 

SINCE you firft did me the hanor of appointing 
me to deliver you an Oration, I have been feve- 
ral times ready to relinquilh the undertaking, thro! 
an apprebeniion that I (hould fail ta do tolerable 
juftice to the fubjed, and ihould tire your patience 
without even amuiing your imapginations. For I knaw 
that on occaiions like this, more ingenuity and 
fprightlinefs of thought, and more of the polifh and 
ornament of didion are expeded to embellifh the 
phrafes and fentences of the fpeaker, than on com* 
mon occaiions ; and therefore felt, as I judged, a 
well-grounded fearfulnefs, left fomewhat of bluntncfs 
in fentiment, and plainnefs in expreffion, might 
found rather harfh or uncouth to the nice ears of my 
audience. Bear with me then, while I exprefs my 
meaning'in my own way, without declaiming in the 
elegant copioufnefs of Pliny^ or the fubtil erudition 
oiErafmux. Withdraw your minds a little while 
from public cares, and by way of relaxation from the 
greater concerns of politics, jurifprudence and legif- 
lation, fuffer them to be conduded by me to the 
contemplation of agriculture and rural afifairs. 
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Fortunately it happens, that no violent effort is 
neceffary, either on your part or on mine, to fix and 
confine attention to the theme, fince there is a natu- 
ral propenfity in the human mind to be pleafed with 
the fcenery and profpeds of the country. When all 
the pomp and luxuries of high life have palled upon 
the fenfes, then the jaded minds of the cits are re- 
freflied by ideas of breezes and trees, of vallies and 
brooks, of (hepherds and their flocks. Thus in the 
palace of Ptolemy could Theocritus charm the courti- 
ers with his rural lays, fo did the fwain of Mantua 
delight the minions of Auguftus with the dialogues 
of Melibaus and Tityrus^ of Menalcas and Palemon. 
In like manner, in latter days, have Gejfner and 
HaUer pleafed the tafte of the Germans with their 
paftoral eflays, as much as Fope and Pbilips have 
gratified that of the Engliih. The imagination loves, 
to fange without controul in this romantic variety of 
produdions ; and according to the humour and in- 
clination of the defcriber, a country retreat becomes 
an Elyjmm or a Boetica, an Arcadia or a Paradife. 

It would be unneceffary to cite from doubtful an- 
tiquity, the ftory of the goddefs Ceres^ who is faid to 
have travelled over the world with her Cornucopise, 
to prefent bread-corn to mankind, and inftrud them 
in the art of cultivating it; and it would be equally 
ufelefs to quote from, the fame fabulous authorities, 
any particular accounts of the divinities, Priapusj 
Flora and Pomona^ who were thought to prefide over 
gardens, flowers and orchards. The rays of right 
reafon have diflipated the darknefs of thefe fuperfti- 
tions, and ftieWn us that next to the providential 
bleffings of a good feafon, the hufbandman, trufting 
to the laws of his country for fecurity, depends, under 
their joint influence, upon his own labor, induftry 
and vigilance for the various and plentiful produce 
of the year. 

For among the numberlefs favours which Divine, 
bounty has beftow<5>d upon this fortunate land, that 
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whith in the firft place claims our grateful acknow- 
ledgments/ is the abundant harvefl: which rewards 
the induftry of the farmer : fince to a healthy cU- 
mate and a fruitful foil, there is annually added the 
genial influence of a feafon, that beautifies fpring 
with bloflbms, and loads autumn with fruit. 

But neither the fertility of the land, nor the 
wholefomenefs of the fituation, nor the favorablenefs 
of the weather, would properly encourage agricul- 
tural exertions if the temper of our laws did not 
fecond the attempts of the labourer, by encouraging 
ihejickle and honoring the plough. , ' 

By the wife policy of our legiijature, the fhacklcs 
of feudal bondage have been knocked off, and our 
citizens, who feel nothing of vaflalage or fervitude, 
ad with the fpirit of freemen. The abrogation of 
the laws of entails and of primogeniture, has had the 
mod happy effe6k in rendering eafy the divifion and 
alienation of real property, whereby the natural right 
of every man to a certain part of the earth's furface, 
which in former times bad been violently and un^ 
juftly wrefted from the greateft part of thofe who had, 
advanced much above barbaric rudenefs, is reftored, 
and with it that mediocrity of condition which hears 
with honeft indignation the ** monftrous faith oimany 
made for one.^* The allodial and focage tenures of 
our lands, by giving free fcope to purchafers, and 
undivided profit to cultivators, have paved the way 
|o more virtue and happinefs than all the mines of 
Peru and Mexico ever have afforded. 

And even with all thefe advantages, how defolate, 
how proftrate is a country until improved by the 
hand of induftry ! Turn your eyes to the United 
States and behold its achievements : Three centu- 
ries are fcarcely pad fince thefe regions were difco- 
vcred, till then unknown to the more civilized part 
of the world, Sope tribes of favages were here and 
there fcattered over the cqUotry, whofc fubfiftence 
^ was principally derived from the chace. Their chief 
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dependence was on the precarious produd of fiihing 
and hunting. Their agriculture did not confift of 
much more than the cultivation of a little pulfe and 
maize. As the wild animals upon which they fed 
multiply infinitely more flow than tame ones, it ne« 
ceflarily followed, that in fuch a ftate of focicty, a 
very^ large traft of country was neceflary for the 
maintenance of a very few inhabitants. Rude mea 
and wild beads roamed in fcanty number through 
the pathlefs wildernefs, and polTefled a wider range 
of commonage than according to juft diftribution they 
were entitled to. At that time murmuring and dif- 
coriteot arofe in the hives of Europe, and fwarms of 
emigrants flew weftward and colonized along the|e 
coafts. The new-comers claimed, under nature^s 
unrverfal charter, a part of that land which the na«» 
tives pofleflTed exclufively in too great a proportion^ 
Their fettlements grew, their population increafed, 
and oh ! that any adls of cruelty and oppreflion have 
been committed to tarnifh the fplendour of their 
works. Ancient oaks and pines fell beneath the 
llrokes of the axe, ravenous wolves and tigers forfook 
their abodes, and in the midft of a defert wafte and 
wild, the hardy adventurers fcooped out a dwelling- 
place. Where lately briars and nettles deformed 
the fpot, the confuming operation of fire prepared 
the earth for the reception of wheat and rice. To- 
bacco and indigo, laying afide their wildnefs, put on 
a domefticated look. Orchards of apples, pears and 
peaches fprung up where not long fince the toxico- 
dendron emitted its poifonous vapours. The horfe, 
the cow, the fwine and the flieep fucceeded the de- 
fl:ruftLve beafl:s of the forefl: ; and where the favage 
hornet formerly took his dreary flights, the honey- 
bee, over m^eadows of blooming clover, colleds her 
fweets : I fee the fettlers in their progrefs from the 
Atlantic coafts, colleft the peltry and lumber of the 
woods into vafl: magazines ; I fee them hew out road^, 
drain fwamps, build bridges andconftru<5t mills ; I fee 
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them climb up the fide of the Apalachian mountain, 
and paffing that formidable ridge, eftablilh themfelves 
on both fides of the Ohio ; I fee the wildernefs every 
where as they go, changing to a civilized country, 
and fmiling with plenty, even beyond the Miflifippi. 
Such are the enterpriziog labours of thy citizens, 
oh I America. 

Salve magna pofnt frugum J^ 
Magna t/htum, ■> 

Such are the wonder-working effedls of induftry, 
although its operations were cramped in the begin- 
ning, by the felfi(h policy of Britain, and afterwards 
interrupted by the unnatural war which for feven 
long years (he waged with the people of this land. 
Even then, while green in the griftle of youth, and 
not yet hardened in the bone of manhood, Columbia's 
fons, as induftrious in defending as in aflerting their 
rights, told the tyrants " they wi(hed to be free/* 
and as the mild language of petition and remonftrance 
was treated by him with contempt and difdain, they 
in a voice that ftruck with terror and difmay both 
himfelf and his hoft, replied to him as ^n argununtum 
cruets f the ultima ratio of nations, and from the can- 
non's mouth thundered the unwelcome truth in his 
ears. 

Hitherto, the American hufbandman has cultivated 
a foil, enriched for ages by the yearly addition of a 
frefti ftratum of mould. From the firft exiftence of 
vegetation upon the dry land, decayed plants have 
continually furniflied a fupply of manure, which the 
winds and rain have liberally fpread abroad. As the 
iupply was annually greater than the confumption, 
the earth, unexhaufted by its produdions, increafed 
in fertility. The thick layer of vegetable mould 
which covered the face of the earth was a ftore-houfe 
of food for plants, and this quantity was greatly in- 
creafed by the converfion of wood into a flies by 
clearing. It is not wonderful then, that for feme 
years newly-cleared fettlements fliould abound ia 



id Dr. MitchelVs Oration. 

produ<5e, and require little more labor than that of 

ploughing and reaping ; for during this period the 

provifion is wafting, which for centuries bad been 

accumulating. But the time will- come, and indeed 

in many places now is, when the land, repeatedly 

wounded hy the plough-fliare, and exhaufted of its 

richnefs, (hall be too weak, of itfelf, t^ make plants 

grow with their former luxuriance. This may be 

called the sera of fyftematic agriculture, when man, 

taking the earth from nature's hand, bare of manure, 

is fo to manage and difpofe it artificially, that it (hail 

yield him firft a fubfiftence, and then an overplus 

to grow wealthy upon. How far art may go in this 

fpecies of improvement is yet unknown, as the ulti- 

malum of fertility has never yet been reached. As; 

far as experiments have been made, we find the 

earth liberally affording its produce, in proportion 

to the labour and fkill befltowed in its tillage ; and 

as the ingenuity and invention of man may increafe 

to an unknown and inconfiderable degree, fo may 

the improvements and arrangements of hufbandry 

keep pace therewith, until the mod fruitful fpot 

that now exifts, may produce a tenfold quantity, 

and the land which now fopports an hundred men, 

give equal enjoyment to a thoufand. Recoiled", fot 

inftance, what agriculture has done in two countries, 

naturally very unfavorable to it, Switzerland and 

Scotland ; compare their prcfent populoufnefs and 

happinefs, with what they formerly were [n Caefar's 

lime; calculate whether thefe countries are not, 

by the well-applied induftry of their inhabitants, as 

different from ancient Helvetia and Caledonia^ as Ire^ 

land is fuperior to Labrador^ or New-Tork to Terra 

del Fuego. 

Columella relates a ftory finely illuftrative of the 

excellence of good tillage : De re Ruftic. L, 

IV. c. 3. — " Graecinus in his book concerning vines, 
'" relates that he had often heard his father tell of a 
** certain Paridius who had two daughters, and a 
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*' ferm planted with vines. Of this farm he gave 
•* one third part, as a marriage portion, to the man 
•• who wedded his elder daughter, and notwithftand- 
" ing, received as much produce as before, from the 
** two thirds which he referved to himfelf. After- 
•* wards on the m^irriage of the younger daughter, 
** he gave away the half of the remaining land, and 
** found his income ftill in no refped diminifhedw 
*• What concludes he from this ? But that the third 
^ part of the farm was at length better cultivated 
** than the whole ufed to be before." 

But in this ftage of farming, a well managed plan- 
tation mull be carried on with fteadier labour and 
more exad Ikill rhart in the former. For now when 
timber becomes fcarce, fences are more difficult to 
be kept in repair ; where the ground is not of itfelf 
productive eiiough, manure muft be procured ; if a 
farmer's own ftrength is not fufficient to carry on his 
tufinefs, a number of additional laborers are now 
neceflary. In order to perfornp this requifite labor, 
two forts of workers have been employed, hired free- 
men and flaves. Upon calculations and cftimates 
fairly made, it appears that the profits of plantations 
TOuft be enormous to fupport the expence of a Have- 
cultivation. The income of a rice, an indigo, a fugar 
or a tobacco eftate, has been great enough in the 
newly-cultivated lands of fome of the fouthern ftates 
and Weft-India iflands, to admit of this mode of 
management. But at prefent the profits feem not 
fo prodigious as they have heretofore been. The 
dearncTs of Weft- India fugars, the prohibition of new 
iihportafions of flaves in fome places, and the intro- 
dudion of the plough in the ftead of the hoe, all in- 
dicate the decline of flavery, and all prove it to be 
Icfs and Icfs the true intereft of the planters to con-* 
dud their bufinefs in the old way. Where the pro- 
duce of a farm is bread-corn, flax, hemp, grafs and 
live-ftock, the profits are moderate, and the labor of 
» free men, is generally preferred, as moft confiftent 
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\vith good eeonomy : accordingly, in the northern 
ilates, 11a very is entirely abolifhed. It appears, from 
the great depreciation and frequent n^anunullions of 
ilaves in this Hate, that our fellow-citizens are he* 
coming covinced of the fanrie truth by experience* 
Upon taking a furvey of the idave-holders with whom 
I am acquainted, I find thofe who have the greateft 
numbers, to be men of confiderable hereditary eftates 
m land, or of a handfome capital acquired by mar« 
r^ge or bequeft, but I cannot name an inftance of a 
man of fmall property, ever getting rich upon the 
profits of ilave- labor. Therefore the kitchen efta- 
blilhraents of thofe who keep fifteen or twenty ne- 
groes, are not to be confidered as matters of revenue, 
but of expence, juft after the manner of a ftud of fu- 
pernumerary horfes, kept either to indulge the pride 
or gratify the prejudice of their owner. It is to a con- 
^vidion of the impolicy and expenfivenefs of this kind 
of fervice, rather than to any moral or religious conr 
fiderations on the fubjed, that the decline of flavery 
'is principally to be attributed. 

But I would not wifh to be underftood that the 
whole of our labor fhould be applied to agricultural 
purfuits, as if thofe were, as fome argue, the only in* 
duftry that is produdive ; fori think it may be clearly 
proved, that the capital and labor of this country, 
will be mod advantageoully employed, if a part of it 
is expended in manufadures ; the beft policy in this 
refped, being to carry on agriculture without qeg- 
leding manufadures, and at the fame time fo to 
manage manufadures, as that agriculture may b^ 
conduded with a due degree of fpirit. That accu- 
mulation of monied capital which is fo' rapidly ma- 
king in the United States, beyond the amount ne/. 
ceflary to carry on the agricultural and commercial 
bufinefs thereof, is a moft favorable prelude to the 
eftablifhment of domeftic manufadures, to which the 
prefent fpirit of fpeculation and enterprize of our 
citizens, feems peculiarly favorable. 
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• But how are fields to be artificially fertilized ? By 
manure. This is the great hinge upon which tha 
whole fyftem of agriculture turns. In procuring thirf 
needful fubftance, we are firft to imitate nature in 
colle fling all the vegetarble matter we can find^ fuf« 
fering nothing to be loft. As, however, if a fields 
yielding grafs for brutes, or grain for man, is princi- 
pally exbaufted of its produce by the creatures whom 
it fupports, a very inconfidcrabk quantity remains 
for manure. What then is to be done ? muft the 
land go on to be impoverifhed from year to year ? 
No. The animal, the vegetable and the mineral 
kingdom muft be ranfacked for fomething to aid the 
growth of plants. The afties of wood and of peaty 
the muddy depofitions of puddles and ponds, the un-^ 
refpiraWe portion of our atmofpbere, andfome of tht 
particles floating therein ; the various earthly pro- 
duAions of matle, chalk, gypfum, clay and lime, and 
likewife the excrementitious matters of moft animals, 
we found by experience, when properly employed, 
to promote diredly or indirei^ly the procefs of ve- 
getation. When thefe things are added to the foil, 
they ad in one of thefe ways : ift. They are a pabu- 
lum plantarum, and materially contribute to the nu- 
triment of plants; or 2dly, They are a ftimuli to 
plants, and by exciting them to a^^ion, caufe a great- 
-er abforption of food, a better aflimilation of it, and 
confequeritly a more rapid and vigorous growth ; or 
.3dJy, They fo alter and difpofe the earth in which 
plants are rooted, that the radicles (hoot more eafily 
and more extenfively through it, or in other words, 
it becomes a better filter for ftraining and applying 
nourifhment to their inhaling or abforbing veflels. 
Here, however, it is neceflary for me to paufe ; for 
in order to decide in which of thefe ways manure 
operates, it would be neceflary to take into confider- 
ation a much greater aflemblage of fafts than the 
limits of this attempt permit ; and as the folution of 
thefe queftions involves the intricate difcuf&on of 
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what the food of plants is, whether water, inflamflia« 
ble air, phlogifton or attenuated earth, it feems rathet 
too important for difcuOlon in this concife eflay. 

Quicklime has been recommended as a manurci 
which by corroding, diflblving and deftroying the 
vegetable matter lying about the land, on which it 
is fpread, would by its feptic quality add to the fer- 
tility of tbe foil. It is doubtful whether quicklime^ 
as tuch, ever does any ^od j certainly it has done 
hurt. But let its primary operation be as it may, it 
foon returns to the condition of inert earth by com- 
bining in its expofed ilate wi^ aerial acid. L^ne 
then is to be confidered in manuring, merely as cal- 
careous earth in powder, and not as having Under* 
gone in the kiln, any change fave pulverizationi 
The alteration made in the foil by its application it 
fimply in the addition of a new fubftance to its former 
ingredients, which may change the filtrating power 
of the earth, but not apply a frefh ilimulus to the 
growing plants. Calcareous earth of any kind, re«> 
duced to powder in any way, if of equal purity an4 
finenefs, feems equally adapted to the pujrpofes of 
manuring. 

The plaiftcr of Paris, which has been fp much ex^ 
tolled by the Pennfylvanians, fails egregiouflyin our 
trials upon Long-Ifland. There is foraething Angular 
in its failure to do good almoll every where in the ma- 
ritime parts of this ftate. It falls fhort of the charafter 
given to it in almoft every refpedl. This, I believe, 
is partly owing to the deception of the buyers, ia 
purchafing both mar/e and gypfum^ in a powdery 
form, under the name of plaifter of Paris. In forae 
meafure alfo it is to be afcribed to the hyperbolical 
praifes ufually bellowed upon new difcoveries and 
projects. From my own experiments, I have little 
to fay in its favor. Once, indeed, it did feem to 
make the clover of ray meadow a little more tbriity j 
but the next year, the very fpot fo manured witii 
the plaifter, yielded no better Indian corn than any 
thereabouts, tho naturally not more barren. 
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Along the fea (hores on the banks of rivers, where 
^ ane plentiful, they afford a valuable manure. 
Some forts of thefe, which are but indifferent food, 
may be advantageouily ufed to increafe the fertility 
of land. They aid vegetation by ftinjulating the 
roots of plants. It is not eafy to fay how extenlively 
farms conveniently fttuated may be improved, by a 
proper uCe of th^ innumerable fhoals of thefe crea^ 
tures which in gre^t variety viiit our coafts. 

Wheat, which js one of our ftaple articles, ought 
to engage a primary degree of attention. Great 
complaints are made in foreign places of the foul 
condition of the grain, and the bad quality of tho. 
flour which we export. In as much as we value the 
goodnefs of our commodities and *our credit as a 
commercial people, we ought immediately to ftop 
the growth, yea, hinder the continuance of this evil. 
The chamber of commerce of New- York, fometime 
ago publilhed fome feafoiiable and judicious remarks 
on the purification of wheat offered for fale. Cockle^ 
drips and forrel.oft^n mingle .thjeir.feeds with th^ 
cjop, and by thp ,c^releflhefs ^fthcr farmer, the 
mixture of them all is brought to, market for wheats 
This adpltejtation, though it lowers the price, is how- 
ever ^j>}:etty ^^U CQ:rrp,(aed by the rolJing-fcteen. 
But jthe worft vitiation that befalls the wheat-harveft 
is the commixture of'ry^. No machine has yet been 
found capable of effedlually f^parating. them* and 
from the nearnefs of fixe in the two fflrts of grain, 
it is not likely that fuqh an one can be contrived. 
The method of remedying this inconvenience rad-^ 
ically, is to remove all trafli from the fallow- field, 
to fow nothing but the pure feed you wilh to grow, 
and if,, after thefe two precautions, ,any foulnefs 
^ould appear, to tear up or cut off the intruding 
plants. Thus by a little additional care of the far-? 
mer, may purity be reftored to our bar veils, and 
reputation to our markets. 
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The fugar of the maple-tree has become an arti- 
cle of fome confiderable importance. It is probable^ 
for feverai rcafons, its value will cncreafe. Firftly, 
The new lands of the Weft-^Indiao cane-iflands are 
wearing out, and as the flave-cultivation, which is 
the moft expenfive of any, ftill continues there, the 
produd and profit of the plantations muft certainly 
diminifh. Secondly, The demand for fugar is great- 
er than ever, on account of the encrealing popula* 
tion of feverai countries which oonfume it, as the 
United States and Canada, for example. Thirdly^ 
Among people who have been for a long time con* 
fumers of fugar, fafhion and habit have rendered 
them more extravagant in the ufe of it. Fourthly^ 
The duty impofed upon foreign fugar by the a<9: of 
Congrefs adds to its dearnefe. As therefore there 
can be little expedation of the cheapening of for- 
eign fugar, but rather when we confider the- infur^ 
redions and diforders in fome of the principal ifland^, 
we (hould apprehend the price may ftill go on to 
fife, there is a well-grounded conjedure that oat 
domeftic fugar manufadure may be highly benefi-*^ 
cial to the (late j -cfpecially fince it cannot only be 
granulated in the moft beautiful brown form, but 
can be refined and l!V'hiter>ed into loaves of the firft 
quality. How far it might be poflible or proper to 
carry into efTed the projed of planting orchards of 
maple-trees, may be well worth the fociety's atten-< 
tion. 

The locuft-tree (Robinia Pfeudacacia) is one of 
the moft valuable trees now cultivated. They grow 
beft in warm fandy land, and become fit for timber 
in about twenty-five or thirty years. They do not 
grow bulky enough for fawing into boards, or hew- 
ing into beams for large buildings ; but their greateil 
vfe is for fliip-trunnels, fence-pofts, mill-cogs and 
fire-wood. A well-grown tree is worth to the pro- 
prietor as it ftands, four dollars ; this when cut, faw- 
ed and fplit, can be made* into one thoufand trun* 
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neb, which may be fold for fdrent dollars afid a half 
ID a (hip-carpenter'8 yard. Or if milUcogs be form- 
ed of it, they endure long fridion before they wear 
out. Or if worked into pofts to be fet into the ground 
for garden-fences and other handfome inclofureSi 
they are fuperior in point of durability to almoft any 
known wood ; for fome which have been examined 
«fter twenty years expofure to the weather, without; 
paint, appeared to be as little impaired as if they ha(jl 
been recently planted, and it is faid they will laft ia 
a found and good condition fifty or fixty years, and 
even longer : and for thefe feveral purpofes they 
equal or excel mulberry. If ufed for fuel, it make^ 
a fire as hot, bri£k and comfortable as kickory. 
The locuft is ornamental as a flowering tree, as well 
as ufeful for timber. The bloflbms which are of the 
papalionaceous kind, unfold in the end of May or 
the beginning of June, and bang down in beauti^ 
ful white clufters to the number of twenty or thirty 
fingle ones upon a foot ftalk, perfuming the air to a 
confiderabk diftance with their fweet and fragrant 
odour. It is fo eafily cultivated, that on Long-^ 
Xfland one often fees large pieces of land entirely 
overgrown with artificial woods of thefe trees. As 
our commerce and macufadures improve> the de- 
mand for this valuable timber will increafe, and 
more efpecially on account of the approaching fear- 
city of wood in the neighborhood of the capital of 
the ftate. Therefore it (hould be recommended to 
all farmers on whofe lands locuft-trees will grow, to 
begin immediately the cultivation of them, as well 
for the profit as the ornament to be thence deriv- 
ed ; and they may be afiured that in a fuitable 
ibil and climate, fuccefs will attend their endeavors, 
fince no extraordinary (kill nor expence is required 
in the management of them. 

Some attempts have been made to propagate the 
vine among us by gentlemen who feemed anxious 
for its general introdui^ion and culture. They have 
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procured from fomc of the fouthern countries of Eu- 
rope cuttings of the mo(J choice vines, hoping ihat 
after growing in our chmate, they would retain the 
flavour peculiar to the grapes in their former foil. I 
do not know that much fuccefs has followed thefe at- 
tempts, except in fniall experiments in gardens and 
on fruit-walls. I am doubthil what to fay concern- 
ing the eftablifbment of vineyards among us. I fear 
the weather is top variable, and the winters too cold 
to allow the fouthern vines to thrive. Yet, in tracing 
the vine from Afia, where it firft grew, we find it 
planted in fucceffion on the iflands of the Archipela- 
go and the Ihores of the Mediterranean fea, until the 
time of the Emperor Probus, who permitted the 
planting of it in Cifalpine Gaul, where it had been 
forbidden before by Domitian and his predeceflbrs, 
whence it was carried north of the Alps to regions 
formerly believed to be too unhofpitable for its 
growth. It has fince by degrees become naturalized 
to the countries where it now lives. It is true tjiat 
feveral learned men have entertained an idea that 
the chmates of France and Germany have become 
more mild than anciently they were, and there are 
many veell authenticated fads in hiftory to corrobo- 
rate the opinion; Still, fomeching perhaps may be 
done by domefticating our indi^nous vines, of which 
there are feveral forts, and meliorating them by kind 
cultivation.; or if European (hoots muft be fent for, 
they (hould be brought from the northern provinces 
of France, or the weftern dominions of Germany, 
whofe climates more nearly refemble our own. 

The white-mulberry tree is already growing in 
our ftate, and is faid to be cultivated to confiderable 
extent in Connedicut. The legiflature of New- 
York, during the laft feflions, were liberal enough 
to offer a reward to the fuccefsful propagator of 
them. There is therefore little need of expatiating 
on a fubjed already recommended by its own utility, 
and by legiflative fandion. I ihallonly remark, the 
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tttt^ are afforded to purchafers at fo low a price, and 
the filk^worms can be fed and attended at fo little 
cxpence, that there feems fufficient inducement to 
undertake the bufincfs, even without the incentive 
of the bounty. 

The mangel-wurtzel, or root of fcarcity, feems not 
to have fucceeded among us in a degree equal to the 
charafter given of it by the French and Englifli wri- 
ters. It is therefore doubtful whether we fhall ever 
be much benefitted by the introdudion of this plant. 
"It is to be wi(hed, however, that a plant of which fo 
much has been favorably faid,.may not be abandoned 
without full and convincing experiments of its inu- 
tility in American huflbandry. 

Much greater profit may be expefted from the 
potatoe, which feems better adapted to our climate, 
and has been greatly improved within thirty years. 
It ought to be particularly attended to in planting 
them, that the cuttings be made from thofe of the 
largeft fize, or rather that whole ones, without any 
divifion whatever, be planted to raife a crop from. 
I mention this the more particularly, becaufe it is 
too common a cuftom to allot the largell roots to the 
kitchen, and referve the fmaller ones for the field. 
It is furprifing what difference there is between the 
fize, vigour and produce of little potatoes and big 
ones, planted in the fame foil and tended with equal 
care. I am convinced that by the injudicious plant- 
ing of the fmaller ones lad feafon, my potatoes did 
not yield me half fo many bulhels as they wouldliave 
done, had very great ones been committed to the 
earth in their Head. Some experiments made not 
long ago in England and Nova- Scotia, fet the differ- 
ence in favor of large ones in a ftrong light. 

It cannot have efcaped your obfervation, gentle- 
men, how backward we are in raifing of barley. 
The extenfive and numerous breweries of New- 
York, and other parts of the ftate, are but partially 
furniflied with the material of malting from our own 
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produce. It is undoubtedly a fubjeA of feriou$^ re^ 
gret^ that while our farmers exhauft the ftrength of 
their fields by impoverilhiog crops of oats, they neg*- 
led the more profitable culture of barley, and thereby 
iieceflitate the brewers to import their grain from the 
neighboring ftaces, or from foreign parts, or drive our 
citizens to the lefs wholefome and more expenfive 
ufe of diftilled fpirits. The pradice of raifing barley 
is to be confidered more lucrative to the farmer, as 
being a better employment of his labor and capi- 
tal, and likewife more advantageous to the ftate by 
preferving the morals and induftry of its people from 
the injurious efieds of rum and other ardent liquors. 

Nearly conneded with this is the raifing of hops. 
The emolument derived from hop-yards to the own- 
ers of Kenti(h eftates, may ferve as encouragement to 
the American hulbandman. This plant grows fpon-* 
taneoufly in our ftate^ and undoubtedly could be 
highly improved by care and management. That 
proper attention (hould be paid to it is to be wifhed, 
not merely for the fake of its flowers as an ingredi- 
ent in brewing, but that proper eitperiments fhould 
1)e made on its rind, to know whether it might not 
be prepared in a form fuitable for cordage, or fome 
fuch manutadure. Much remains yet to be done in 
finding out and preparing the fibrous parts of plants. 

This leads to the confideration of hemp, of which 
large quantities are imported. It is certainly a pity, 
in a country like ours, the cultivation of this ufeful 
plant is fo much negleded. 

Some obfervations remain to be made on feveral* 
animals, both ufeful and noxious to farmers. Though 
all remarks on the breed of dogs and horfes may be 
conveniently fpared, fince pains enough is already 
taken among us to rear them in all their varieties, 
except that as to the former, fince confiderable 
flaughter of (heep is made by them from time tb 
time, fome better mode of training them for bufinefs 
ought to be pradifed. 
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The bos buibalis, or tamed buffaloe of Europe, 
•V^ht to be introduced as a ufeful beaft for the 
draught. He has been long domeftkated in Han-« 
garj and Tranfylvania^ and has been lately cartied 
into the fouth of France. His paflage to the Unit- 
ed States might be readily effedted, in one of the 
fliips trading to tbe Mediterranean. His flrength is 
laid to be great, his temper docile, his Aature large ^ 
the hide thick, meat good, and mitk favoury. 

Perhaps a confiderable faving might be made in the 
annual expence of a farm, by the fubftitution of mules 
inftead of hories. Thefe creatures live upon Icfs and 
coarfer food than horfes, bear more drudgery and 
hardfiiip, and live to a greater age. What but an 
ignorance of the laborious fervice they are capable 
ef undergoing, hinders the breeding of them ? 

The rejedion of the labor of oxen, and the em« 
ployment of that voracious and cKpenfive animal the 
hprfe, is in too many places, a matter of ferious re- 
gret* To carry on the work of a great plantation by 
horfe^abor, without the afliftance of oxen, is perhaps 
one of the word pieces of American hulbandry. Yet 
how frequently may we fee large farms managed in 
no other way ! * 

Bees ought to be more comiponly raifed than we 
find them. At a fmall expence they may beincreaf- 
ed to any number. And what is particularly worthy 
of notice iotheir hiftory is this, that all the produ^ 
of their induftry is clear gain, fincc the wax and honey 
are extra ded from flowers, without any damage or 
lofs to the land or its proprietor, and if not thus fav- 
ed, would irrecoverably perifh. It is alfo true, that 
cultivated lands' abounding with clover and buck- 
wheat, afford food for very great numbers of them. 
Therefore, that ftate of agriculture which is bell 6- 
dapted to our convenience and comfort, is at the 
fame time moft fuitable to the multiplication of thefe 
infeds. On account of the dearnefs of fugar, it muft 
be very advantageous to raife bees, becaufe honey 
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iQ many parts of domeftic economy, is an excellent 
fubftitute for the produd of the cane. It feems to- 
vcity as bees can be increafed in number as far as 
food will admit, and as honey can be ufed in fo ma- 
ny cafes inftead of fugar, that by due attention to^ 
this obje<a, fo rriuch of this wholefome fwcetcning 
may be provided, as to leffen in a large proporfion,. 
the importation of foreign fugar. 

Too much pains cannot be taken to improve the 
breed of our ftieep, particularly as far as it refpefts 
their wool. This great article of clothing, fo fedu- 
oufly watched by the Englifli and Spaniards, has 
been too much negle^ed by our citizens. I know 
of no phyfical reafon why the American Qieep fhould 
not yield fleeces as large an,d fine as thofe of Europe. 
Our manufadures of broad cloth and other woollen 
goods will require an increafing^ fupply of this mate- 
rial, and will foon, I truft, furnifh fuch excellent 
kinds, that our beaux ihall take a pride to array 
themfelves in homefpun. In point of falubrity, I 
am bold to fay that wool far exceeds linen or cot- 
ton, and in our variable climate is fo peculiarlyv cal- 
culated to guard the body againfl the viciflitudes of 
the weather, that every valetudinarian Ihould.weai: 
flannel to regain his health ; each well perfon to pxe- 
ferve it. A flannel fhirt may be called the palladi- 
um of health. The fuperior neatnefs of linen in 
our drefs, is but poorly compenfated by the un- 
wholefomenefs of it. . . 

Concerning the wbeat-infeSl^ I am happy to ob- 
ferve that it feems to be rather on the decline. Yet 
fome fields of wheat were much injured by it before 
winter fat in. It is not improbable, that like other 
plagues of a fimilar nature, it has its period, and 
perhaps the time of its vifitation may be now nearly 
pafl:. Some months ago, I forwarded fpecimens of 
it to fome European naturalifls, with a view to find 
out whether it had ever been known in that quartec 
of the world ; fince which, I have been afllired by 
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Sir Jofepb Banks^ prefident of the royal focicty of 
London, that it does not exi(l in England, and that 
he has no reafon to believe its exiftence in any part 
of Germany. That gentleman, whofe zeal and fuc- 
cefs in enlarging the bounds of human knowledge 
none of you are ftrangers to, with a generous de* 
fire of affording every affiftance in his power to over- 
come this deilrudive ^nimal, ient me the learned and 
fplendid Italian work of count Ginanni of Ravenna, 
upon the difcafes to which wheat isfubjed in its grow- 
ing (late. (Delle malattie del grano in £rba in Pesaio 
X759. 4to.) In the ninth chapter of the fecond 
part of this work, the infedts dedrudive to the Ital- 
ian wheat, are particularly defcribed and enumerat-, 
ed to the number of fifty different fpecies and more ; . 
but upon diligently examining the charaders and 
plates, there given of them, I cannot .find the Anie-. 
rican wheat-infeft noted. It is probable, therefore, 
this fly is not an inhabitant of the fouth of Europe, 
or it would not have efcaped Ginanni* s accurate 
fearch. Though perhaps the infed mentioned, but 
not accurately defcribed by Mr. Cbateauvieux, may 
be the one now alluded to. Of this, however, his 
brief account of it, and the want of an engraving, 
do" not permit me lo be pofitive. As long as it con- 
tinues to diftrefs us, we can only cpunterad its at- 
tacks by richly manuring our fields, and late-fowing 
our feed. We are almoft entirely in the dark re- 
fpeding the hiftory of the infeds injurious to our 
ufeFul plants, and that man would be laudably and 
beneficially employed, who fiiould colled what is 
knowable concerning the different moths, bugs, flies 
and worms, which infell our fields and gardens. A 
work of this kind, executed after the manner of 
Ginanni^s, or upon the plan of Re.aumur^s, would be 
a capital addition to oiir Georgical fund of know- 
ledge. 
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If til* ehaitkJis-gttaf of tfhe Alps viw turned oirt 
upon the Alleghany momitatrts, it is Very likely ho 
^ould thrive artd niultiply there. 

Heaith-herts, teal artd black-duckl, might proba- 
bly be eafiiy tamed, if attempt^ ^ere judicioufly 
made j atid thd acquifitidn of thefe fbwb would add 
richly to dor Itoek of dbmeftic poultry. 

But I forbear to dilate on any rtiore of thefe pat^ 
tfculars. My heareri have thte numerous volumes 
\rritti*n v^ithiilr ^ few ycaraf, on oeconoraical fiibjefts, 
ih the different modern tongues, difplstyed before 
thefe ; 6t if their claflical tafte Ihotrld lead them to 
tnrn oVer the ^^s of the Latin authors, whofe 
wortsf are fe*taht, CohmeUa and Cawley will afford 
them abbiidant pkaftre, while the Georgica ofVirgU^ 
atid the Pradiufh B^Jlicum of Fanier, fhall cohvey 
tht mol! foHd inftruftioh to their niinds. 



Es^pertmetits and Obfer^atif^ns oh CikleaHous and O^^ 
fious Earths^ by* Mr. Chancellor Livingston. 

THE ufe of gvpfum as a manure, feems in fpme 
meafurfe to haVe created a new aera in agricul- 
tuire ; prior to this it was generally admitted, that 
though farming ntight rank afnong the rational 
aYnufements, it cduld riot be confidered as a profita- 
ble employment for thofe whofe avocations ot difpo- 
fitions do not permit themi to attend to that infinite 
catalogue of liiihutias, that high wages to the laborer, 
and the low price of produce render effential in 
our rural economy. The farmer's profit, being the 
joint refult of the fertility of his ground and his 
labor, the excefs of the firft can only compenfate for 
a deficiency- of the laft. Thus the acquifitions of the 
gehtlemari farmer, (who may lay his account in be- 
ing worfe ferved than the common hufbandman) 
-Inuft be principally derived fiom the means which a, 
larger capital affords him, of fertilizing his ground. . 
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Thcfe micans, however, ^te too often beyond the 
jeacb of thofe, eren, nyjip are wiUi|?g to purchafe 
then). Calcarjo]U5 ej^rths are within every tnan*s 
reach, and yield Xo cerjain a retpm fjrom foils tp 
which they are adapted, as to enfure a decided pro* 
fit upon the capital employed in procuripg them. 

It is now three years fihce I have comi^^enced m^ 
iBxperiments upon gypfun^. I IJjall Jay the refuU of 
them before the fociety j though they Hjay not ap- 
pear new tp many geiulemieQ prefent, they may in- 
cite others to a farther prosecution of tbi3 ful?jeta, an4 
to a more regular and accurate regifter pf their e;^- 
pcriments, than cftn he expected from onje in my 
ikuatipn, who can only pjarfue agriculture as 9^ 
amufemei^t — which muilj lj)cf every other ple^fura- 
ble relao^uon, give yi^y tp the 4utie$ which m^ 
ilation requires. 

No. I. 

\July^ 1789.3 After my bui:l(wbiBa(t was cDn>e up, 
I dreiled one fourth of an acre, with n kuAieji a;)d ^aa 
half oigypfum^ fowing three pounds of clover feei. > 
It appeared to me, that the buckwheat was fome- 
what the better for it, bujt a very heavy rain lodgin^g 
It when in full bloifom, I could make no accurate 
experiment — foil, a poor worn out fendy loam. 

[June^ 1790.] Clover oq this fpot extremely line; 
produce at one cutting, one ox-load, or half a ton ; 
the after-grafs fed dowji. 

[June, ,1791.] Clover equal to th^laft ye^r, except 
that it was more mixed with natural graffes — after 
^rafs worfe than laft year, a gr^at deal .of fummer 
^rafs having gpt in. 

N. B. As weighing hay immediately after it 1$ 
made^ would be very ir^ccurate, from it5 drying after 
it is houfed — I eftim^te the tons in all thefe experi- 
ments by ox-loads, at the rate of one ton to every 
two loads j which, however, I believe it will be gene- 
rally found to exceed. 
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No. 2. 

[1789,^^/7x0.] Strewed over one third of an 
acre of rye, four and an half bufhels oigypfum, and 
ieven pounds of red clover feed ; the foil a poor fandy 
loam, being the ridge of a hill, at the depth of fix 
inches a fliarp red fand which the plough often 
brought up. 

[July.'] Crop of rye ordinary, draw uncommonly 
tall and fpindled. 

[September,] The clover ha? got to a furprizipg 
height, a great part of it in bloflbm, the ground com- 
pleteiy covered. ^ 

[1790, yune.] This clover finet than any I ever 
before few, many of the ftems three feet long — the 
whole lodging, fothat I was compelled to cut it before 
it was petfedlly ripe — produce three large ox-loads. 
September 2d, crop very fine, being abfent when cut, 
I know not exad amount. 

[1791.] Clovfer in every lefped equal to the laft 
year, fed down the after-grafs. 

No. 3. 

Three acres of ground of the fame field, but in 
better heart, lying flatter, having thei wafh of the ad- 
joining hills — 1787, well manured^ and yielding corn 
and potatoes — 1788, wheat and clover, and left for 
grafs — 1789, mowed for hay, produce four oxJoads 
of hay. April 1790, drefled this with fix barrels of 
gypfum. June, mowed for hay, produce feven ox- 
loads. Double of that produced by fuch parts of the 
field as held no gyp f urn ; but half a ton an acjre in- 
ferior to that which was fown oyer the rye, on much 
, poorer ground ; after-grafs very good ; took no par- 
ticular account of it, being abfent when cut. 

[1791.] Grafs about equal to the laft year's; more 
natural grafles, and fome weeds make their appear, 
ance ; the after-crop not fo good, owing to the ex- 
treme drought and a quantity of fammer grafs get- 
ting in. 
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No. 4. 

On a lawn of fix acres, which has lain to pallare 
for ten years, a loam inclining co fand, upon a clay- 
bottom ; fome pains had been taken to get this in 
good grafs, and for that purpofe it had been manur- 
ed 1787, and cattle had been foddered the winter 
1788 upon it ; but it ftill produced a great quantity 
of daifies and forrel, and changed colour at every 
drought. April 1790, drefled one half of it, except 
a drip of 100 paces long, and ten wide, in the middle 
of it, with lix buftiels oigypfum to the acre, the other 
half with three hxiQith oi gypfum, and ten bufhels qF 
tmleachtd wood-a(hes mixed to the acre ; in four 
weeks the effe<flS of both were vifible, when a flock 
,of fheep were turned upon it, and it has ever fince, 
even thrpugh all the droughts of this fummer, 1791, 
though clofe fed, maintained a moft deep and beauti- 
ful verdure, being thickly covered with white clover 
and fpear grafs ; the weeds are deftroyed. No dif- 
tindion is difcoverable between this which had the 
aflies, and the gypfum without afties, while that ftrip 
which bad neither, has been parched during both 
fummers, and yielded fcarce any thing but forrel and 
other weeds. 

No. 5. 

On a dry hillock, confiding of a kind of flaty gra- 
vcl. mixed with large ftones upon a bottom of rock 
thinly covered with clay ; its natural produce forrel 
and other cropping weeds, aflfording fo thin a cover- 
ing that the gravel and ftones were always vifible 
through them; drefled April 1790, about two-thirds 
of an acre, with three buftiels and an half of gypfum; 
by the 26th of May it was covered with fuch a coat 
.of white clover as formed a beautiful contrafl: with 
the refl: of the hill ; the weeds were entirely defl:roy- 
ed ; the flowering ftems of the white clover were 
iixteen inches long, and the bloflbms fo thick when 
in full bloom, as almoft to cover the field. As it was 



too ftony to mow it wa$ fed ^own with flieep. From 
the firft pf April tp Jate in the aujtuinn 1 791, it has 
difplayed the fame beautiful ap^e^rdnce through th«e 
whoi^ pf this dry fiimmer. . 

No; 6. 

On f!Mrec acres of ftiff clay ground, laying very flat 
(part of a ^eld that has been mpwn two y^ar$) drelt- 
cd vrtth fi? buifaels oigypfam to the acri?. TJie ap- 
pearance of the grafs during the fummer ijpo* of a 
deeper green than that of the reft of the .field j no 
great difference however in the firft cutting of gr^fs .; 
the aftcf-grafe evidently more luxuriant th^n the reft 
pf the field, but having been fed down cannot efti- 
mate the difference. This fummer, 1791, being re- 
marl^ably dry, tbe above three 9cr(»s were very fu- 
^crior to the reft of the field. The ^difference bein§, 
as I judged from counting the hay-cocks, as 7 is to 
4 ; the heft, however, not yielding more than one 
and oi\e third ox-loads to the ^cre. 

No.. 7- On the faiw^ fi^I4. 

[Au^uft, 1790.] Spread on .a Tood of the fidd laft 
mentioned, one bulhel of pulverized Kmeftone. This 
fummer, 1791, the effeds^ it were difcernabie to 
an inch, both in the verdure and luxuriancy of the 
«afs : the di&rence between that and the parts ad- 
joining were in its fai^r (as I judged by counting the 
cocks) as 7 tp 4 ; ftdm whence I infer, that on ciay 
ground, eight bii&els^ pulveri^d liaiefteae, ieat 
ieaft equal 10 fix<)f gypfum. 

No. 8. 

Tried at the fame time, the effedi of pulverized 
litnertone, in the proportion of ten bqibels tothe acre, 
i>n p^att ef the ftrip which J b^d left on {he lawn, 
TOejjtioncd io experiment No. 4, TThe fummer 1791, 
it .acquired the fame verdure a^ t^ part that hsA 
hs^n dfejQTed with iypfim^ 
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Nd. 9. Ott Iridiin Com, 

£1791.]^ Eight acres oiinSx^ corn were planted 
ift a black boggy eartb, from three inches to ten 
deep, over ^ fpungjr \vet bottom of ffitf red clay, in- 
termixed \^itii fihall pebbles of iron oi^e^ The whole 
was manurec^ in thai bills with long litter and itable 
dung: ; to four acres of tfeis hiani^re, was added at the 
fir-ft hodng, a table fpoonful oigypfum to a feill, two 
acres were manured with pulverized oyfter Ihells — 
thrfee rbt^ with alhes, three with pounded bones-:— 
a half pint of (sach to a hill — three with z, Ipdonful 
of fait ; the remainder of the field had no other ma- 
nure than the dung. The (heep breaking in eat all 
the faked hills, and damaged tbofe manured with 
bones fo ntucb asr to defeat the experiment ; the re- 
mainder of the field was fo much alike as to enable 
me to draw no inference from it in favor ef either of 
the manures;; from thence I am led to infer, that 
upon this fich wet foil they are of no ufe. 

[l/gf.} MaiiiJfed two roWs of cidfft irt ttiy gai-den 
-ujbil a rich faiifd, that t>as be^A fifVetfn ye^rs utkl^^ 
gatd<^ Cultivation, V/ith^ypftm, a f]()odBful td a bill*^ 
two *vith ]^ulveri2ed oyftisr-lbeHs-^f>^*o kfl nAma- 
nured ; the dilfer^ndfc fo trifling, that tit> inference 
can H^^d^^Wn froHi it i« f#vor of thofe manures. 
Thi6 is a remarkable fa^, fince the foil, inde|k;ndent^ 
of its ridfen^fs, was of that kind wfektf is itioft bene- 
^ted by cakarb^us tttahures, arid donfittats what the 
eXjpefiments of the dover upon the ifye field had be- 
fore intimated, to wit, that the operations of this 
matiure is very little aided by the riatural fertility of 
the foil. 

No. II. 

In order to render theft experiments more e:^ten- 
five than the foil of my own farm ivoiild admit, X 
furnifhed feveral of xny tenants mihgypfumy and at- 
tended to the application of it. I ih^U felcft from 
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them only tBree out of many experiments on corn^ 
the refult of all being nearly fimilar to thefe : 

I ft, Was on a field of twelve acres of corn, the foil 
extremely poor, and incapable of yielding any thing 
without manure, except buck-wheat and rye. It was 
that fpecies of land which is known by the name of 
fliruboak and pitch pine plain ; five acres of this was 
manured with ftable dung — three rows with pulver- 
ized oyfter-ihells— three with unleached afties, half 
a pint of each, and the remainder m^ gypfum^ a 
table fpoonful to a hill. 

In the beginning of the fummer the dunged part 
made the fineft appearance ; the alhes next, but as 
the drought came on the ^jy^/Z^/w and fliells, gained 
upon both. The aftied corn turned yellow, and that 
which was dunged was neither fo large nor fo well 
loaded, nor of fo deep a green as that drefled with 
iypfum or ftiells. 

On another field of fix acres treated in the fame 
manner (the foil being fomewhat better) being a 
light loam upon a clay bottom, I could perceive no 
dificrence between the corn produced by thefe ma- 
nures. The gypfum and fliells were howevi^r put to 
the fevereft trial, as they ftood on t;he tpp of a ridge, 
while the otl^ers (from which niiraqle5 were not ex- 
peded) occupied the flat ground below. 

The third experiment was on a loam inclining to 
clay, three acres was dunged with (table dung, put 
as ufual in tte hills ; three were drefled as above 
with gypfum ; two rows were left in the middle of 
thefe without manure, and three were treated with 
wood aflies, half a pint to a hill. That without ma- 
nure was fo pinched with drought as to yield nothing; 
the aflied rows were inferior by half in the fize of the 
eats, and the general yield ; the dunged part was 
good, but ftill fell far Ihott of that which was treat- 
ed with gypfum. 
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No. 13. Flax. 
[1791, ^otb May.] I viewed a piece of flax, about 
I^lf an acre, fown by a poor tenant, very injudici- 
oufly, on a dry fandy declivity : it looked (as might ^ 
be expefted) extremely fickly j and as it was evident 
that it had not fufficient flamina. to fuftain the heat 
of fummer, hepropofed ploughing it up. I took upon 
me to be its phyfician, and prefcribed three bufhels 
oi gypfum^ to be taken the next morning, while the 
dew was on. the ground. I fent him the dofe, which 
was faithfully adminiftered, and 1 had the fatisfadion 
of feeing him gather more flax from this half acre, 
notwithllanding the uncommon drought of the fum- 
mer, than any acre in this neighborhood afforded. 
—M B, I borrowed this hint from Mr. William 
Cockbutne, who had experienced the beneficial ef- 
fc(Si of gypfum on flax. 

No. 14. Oats. 

[1791.] Five acres were fown the laft fpring, on 
the fame kind of black ground, which 1 have de- 
fcribed in experiment No. 9, being part of the fame 
field : one was manured with gypfum, feven bulhels 
to the acre ; one with (hells pounded, but not ground, 
fifteen bufhels to the acre j the reft had no manure. 
I could perceive no difference, the wholq field being 
equally good. 

No. i^. Wheat. 

I have made trials on three diflferent fields of wheat, 
of the efficacy of this manure, but have no reafon to 
conclude from any of them, that this grain received 
benefit from it. 

No. 16. 

[April 1 791.] Two acres of a ftrong loam, being 
part of a field of wheat, were manured with pulver- 
ized oyfter-fhells, fifteen bufhels to the acre : though 
this Appeared fomewhat better than the reft of the 
field, the difference was fo trifling as to warrant no 
conclufior\s in its favor. 

G 
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No. 17. 

[ApriU 1 79 1.] Strewed pulverized oyfter^fhclls 
^ver half an acre of poor worn out ground, on which 
rye grafs had been fown the year before ; could not 
perceive that the grafs was benefited t)y it. 

. No. i8. 

Strewed feven bufbels of ground oyfter-fhells over 
half an acre of rye, in the poor foil before defcribed 
ki experiment No ii^ and three bufhels oigypfum oa 
another half acre adjoining ; fowed ten pounds of red 
clover feed over both ; the rye not better than the 
reft of the field ; the clover feed was bad, and came 
I3p thinly ; that, however, drefled with oyfter-fhells^ 
much better than that manured with gypfum. I owa 
this furprifed me, as the refult of every other expe- 
riment of oyfter-fhells on grafs (having made feveral 
upon a fmall fcale, which I have not notedj has been 
unfavorable. I, however, attribute that to the ex- 
treme poverty of the foil, which imbibed the oils 
contained in the frefli oyfter-ftiells, and thus fuffered 
the air to make an impreffion upon them, whicli I 
fuppofe it could not doimmediately on richergrounds. 

From the above experiments, 1 think we may fairly 
draw the following inferences : 

ift. That gypfum in fmall quantities has no vifiblc 
eflfeft on wheat or rye. • ' 

2d, That it is uniformly beneficial to Indian com, 
unlefs it be in very rich or very wet foils. 

3d, That it is beneficial to flax on dry poorfandy 
land. 

4th, That it is peculiarly adapted . to the growth 
of clover in all dry foils^ or even in wet foils in a dry 
feafon. 

5th, That limeftone pulverized has fimilar effeda 
with gypfum; vfhtthidv it is better adapted to wet 
foils, I cannot yet determine. 

6th, Another fad feems to be very well cllablifti- 
cd, though I can fay nothing of it from my own ex- 
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perience, to wit, that its effeds as a manure are hardly 
perceivable in the vicinity of the fea. 

I know not whether thefe fads will be deemed 
fufficient to ferye as the bafis of a theory on the na- 
ture of this manure ; but as this fubje£t appears in^ 
volved in difficulties which no one has yet attempted 
to remove, I conceive that the man who in doubtful 
caies hazards even a defedive theory, helps to en- 
lighten a fubjed, by provoking others to combat his 
opinion. Th€ firft ilep in determining how calcan- 
eus or gypjious earths operate as manures^ is to ac- 
quire a knowledge of their cotiftituent parts ; and 
for that purpofe I could have wifhed for a more ac- 
curate analyfis of them than my imperfed knowledge 
of chymiftry has permitted me to make, I mixed a 
quart of, pulverized ^y/>/Z^;w with an equal quantity of 
WQpd afties, and leached it with boiling water ; as it 
evaporated, it depofited a fait of a dirty brown co- 
lour, the cryftals imperfedly formed. It was fatur- 
ated with a folution of potalhes, and, when cold, (hot 
into regular cryftals, which were (harp at the point, 
and broad at the bafe^ not unlike to the blade of a 
fmall fwoid. Though this is not the form of vitriol- 
ated taitar (which is the fait produced from the vi- 
triolic acid and a vegetable alkali) the difference 
may have arifen from a metalic gas, which might 
have been detached from the glazing of the veflTel 
in which it was boiled. This I the rather imagine, 
as 1 afterwards obtained vitriolated tartar by fuffer- 
ing the liquor to evaporate flowly in the open air, to 
which it was expofed for three weeks. Pulverized 
limeftone, treated in the fame way, gave a neutral 
falt,xonfifting of a great number of long thin nee- 
dles, equally thifck at either extremity. As this is 
th^ fait produced by combining fixed air with the 
vegetable alkali, it proves that the cifential fait of 
limeftone is fixed air^ which (hews a difference be- 
tween that and gypfiiniy that may in certain circum- 
ilances be of confequence, particularly in foils that 
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abound teitfa a vitriolic acidj ^s ftifriy bft^gy foih dt> ; 
in which cafe the littifeftorife (hould be {^referred, fitted 
the derive atttadtioh bet^fifett fiied air ^fid caica^ 
rious earth is weakfer than that Which Ckifls betwiiCA 
this and the vitriolic acid ; the^rft Will therefbrfe bfe 
diflodged, and the fuperabundant acid df tbfe foil bfe 
abforbed by the calcarious fe^rth. 

It is evident, theil, thzt gypji^us earths eofttain iH 
acid, capable, when united with an alkali, of fdtttiinfe 
a neutral fait, in which water is a principal ingtedr- 
ent. This earth alfo cohtains phlogifton, or a princiw 
pie of inflammability ; as I infer, iltj from Umeftone^ 
being ufed as a flux for fubftances which cannot 
otherwife be reduced by fire, as pure clay, fee. &o. 
2d, from its having dnce formed part of an organized 
animal ; 3d, from fome experiments of Dr, Prieftly, 
in which he exprefsly declares that he got a confid* 
erable quantity of inflammable air from chalk, by 
the application of heat ; 4th, from the following ex- 
periment, which, being new to me, furprized me 
much : 1 put a few fpoonfuls of chalk into a glafs 
bottle^ to which I poured ftrong white wine vinegat, 
and corking the bottle (after the firfl: ebulition was 
over) at the end of a fortnight, I found the vinegar 
from a tranfparent, converted into a diity black li- 
quor. This change of colour I can only account fdr 
by fuppofing that the phlogifton contained in the 
chalk was fet loofe by its decompofition, and imbibed 
by the vinegar. 

Thus, theii, we find in a calcarious earth, moft of 
the elements that go to the compofition of Vegetable^, 
to wit, earth, air, fire, water ; and an acid, capable, 
by its combination with alkalies^ of forming a fait 
which fliall diflblve in water, and fit all thefe fub- 
ilances for entering the abforbent veflels of plants. 

[Watfon's El: 25^.] Vegetables, on diftillatiort, 
yield earth, an acid liquor, fixed and inflammable 
air, an oil and an alkali. In fome vegetables thie 
acid and alkali are adually found united, as in tobac- 
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tii^ fufl-flowcrs, &ci and akhougfi chymift^ doubt 
whether the alkali is not prpduced from thfe acid In 
the ad of CDmbaftion, yet I think thisqueftion is de- 
icided by the analyfis of tartar, which thief yinous 
juice of moft plants yield, and ^hich is found tocoh- 
fill t)f,an acid fend ati alkali; Macgraff obtained Jnirc 
iiitre from it by faturatihg it with nitrous acid. 

From this analyfis of limeftdne^ which only differs 
from gypfam in the acid with which it is combined, 
wt itoigbt be led to conclude that it aided Tegetation, 
by being converted into the food of plants. But 
how is it poffible to conceive thaf iix biiftiels of this 
manure^ which does not weigh five hundred pounds, 
ifaould be converted into twenty tboufahd Weight of 
-grafs, which it will produce in two years on the jK)or- 
«ft fml ? Why will it not have the fame efied in the 
Ticinity of the fea, or on wet grounds ? And whence 
^ the plahts derive their oil and alkalies, fince nei- 
ther are found in this manure ? 

It has been fuppofed, that though gjpfum in fuch 
fmall quantities may not ferve as food, it may ftill ope« 
«»te as the phyfic of plants, and ftrengthen their pow- 
er of digeftion. This fuppdition is liable in my mind 
to ftrong -objedions. ift. I can hardly conceive that 
plahu (whofe lives it would feem muft be very regular) 
ihobld hate fuch weakly conftitutions as to require 
phyfit fronl their infancy, 2d. If we judge from the 
analogy between animals and vegetables, we fhould 
fuppoTe that a ftimulus conftantly applied would lofe 
its efibds, ^hd ultimately relax and weaken the pa- 
tient. 3d. If plants were thus effeded by gypfum^ 
its advantages fhould be (contrary to the fad) com- 
"paratively greater in rich than in poor foils. To in- 
creafe the appetite where there is nothing to eat, 
would be with Shakefpear's Gramio, to furnifh the 
muftard without the beef. 4th. As plants in wet 
foils are probably moll fubjed to crudities and indi- 
geftion, it is fuppofable that they would be moll be- 
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nefitcd by ftimulents, and yet they receive but lit-r 
tie benefit from gypfum. 

By thefe objedions (which perhaps appear ftronger 
to me than they othcrwife would from the fupport 
they afford to my fyftem) I am induced to rejeft 
each of thefe theories, in order to make room for the 
following, which fuppofes that cakarious and gypji- 
cus earths furnifh food to plants, without being con- 
fumed by the fupply they afford, that they are the 
fle wards, and not the phyficians of the vegetable fa- 
mily. 

I have obferved that tw:o of the ingredients that 
enter into the compofition of plants, to wit, the al- 
kali and oil, were not ufually found in calcarious 
earths, the frefh ihells of fifh, and a few others ex*. 
cepted, from which a portion of oil and a. volatile 
alkali may be extraded. I prefame, however, that 
an ample fupply of thefe is neceflary to the vigorous 
health of plants ; and that gypjious earths afford 
them by the following procefs. 

The affinity or attradlion between alkalies and the 
acid of gypfum^ is ftronger than that which exifts be- 
tween the ftone and its own acid. That is to fay, 
ttie acid will leave the ftone or earth to unite with 
the alkali, as appeared by the experiments I have 
mentioned, by which neutral falts were obtained by 
leaching pulverized calcarious ftones with the lees of 
afhes. 

When therefore an alkali comes in contarft witt 
'pulverized gypfum^ it will attrad the acid, and com- 
bining with it and water, form a neutral fait, while 
the calcarious earth, deprived of its acid, becomes 
cauftic. Let us then fuppofe gypfum pulverized and 
fpread thinly over the earth, it is evident that in 
this cafe it expofes a large furface to the adion of 
the air ; if this contains a volatile or vegetable alka« 
li, which I fhall by and by (hew that it does, thb 
alkali will feize upon the acid of the ftone, and form 
a neutral fait. Salts I believe cannot chryftalize 
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but by the addition of water, which in their com- 
binatton lofes its fluidity and becomes a folid body ; 
the fluidity of water depends upon its heat ; it miift 
therefore before it becomes folid, part with its heat, 
probably in the form of inflammable air. As all 
plants pofliefs this, they rouft have fome means of 
leizing upon it when brought within their reach. 
They will therefore either abforb it by their leaves, 
or it will attach itfelf to the water that it finds in the 
air or on the earth, and thus be imbibed by the plant. 
ChymiAs fuppofe that this air which becomes fixed 
in plants, . caufes the produdlion of oils, though by 
what combination they are not yet fatisfied. (/bi/r- 
croy*s Chymiftry, 55, fecond edition,) 

This then is one mode in which calcarious earth 
may fupply the oils and inflammable principle found 
in vegetables ; fince plants imbibe inflammable air 
and emit it pure, retaining the phlogifton or inflam- 
mable part, which is known to be a principal ingre- 
dient in them; the acid and alkali will alfo be fur- 
nifhed, when the moifture of the air, dews or rain 
difliblve the neutral falts they have formed, and by 
rendering them liquid difpofe them to enter the ab- 
sorbent veflfels of plants. In this folution, the wa- 
ter which had loft its heat where it chryftalized, will 
again refume it with great rapidity from the air in 
contadl with it. As the repulfive power or elaftici- 
ty of the air depends like that of all other fluids 
upon heat, it is not unreafonable.to fuppofe that the 
fudden aflumption of heat from the inflammable 
air which compofes a great proportion of the at- 
mofpheric air, will decompound it, and compel it to 
depofit its water, earth, oils and whatever other fub- 
fiance is found floating in it. If infliammable air is 
cor\tained in a receiver, and an eledric fpark paflTed 
through it, it may be made to depofit a confiderablo 
quantity of water, which is always combined with it. 
In.this way then oils and even earth may-be fupplied, 
for it is certain that the water contained In the at- 
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mofphdre poifefles a portion of earth, and perhapa 
no other earth but this is fufficiently atinuated toen* 
ter the abforbent veffels of plants. Thus a gallon of 
rain water diftilled, yields about fixty grains of cal-^ 
carious earth, which accounts for the encreafe of 
certain plants without either earth or water, and 
which are ftill found to contain both. Should it be 
denied that the attraction of the h^at from the at- 
mofphere is capable of decompounding it, it will ne-^ 
vertnelei^ be admitted that there are an infinite 
variety of vapors which are exhaled by the fummer'« 
fun, which owe their levity to heat only, and not 
being permanently elaftic, mud fall when the heat 
is attraded from them. Thence the fertility occa- 
fioned by dews impregnated as they always are with 
a variety of heterogeneous fubftances; fuch ofthofe 
vapors therefore as float near the earth's furface (and 
thofe will be moft fertile) will fuddenly be condenf- 
ed by any extraordinary degree of cold, which the 
folution of the fait 1 have mentioned may occafion. 
But the effedl of the calcarious earth does not flop 
here ; it is not fatisfied with a (iDgle operation, but 
like a faithful fteward ftill exerts itfelf for the fup- 
port of the vegetable family committed to its care. 
This earth, when deprived of its acid is rendered cauf- 
tic, and will therefore greedily imbibe the acid from 
the air, after which it will be brought back to its 
original ftate, and will form new combinations witte 
alkaline vapors, and the fame procefs will be con- 
tinually repeated, till it is itfelf diflblved in water, 
borne away by the air, or abforbed by plants, to all 
which cafualties it is fubjed. That acids exill in 
the air is proved, ift, From their being capable not 
only of evaporation, but of being rendered perman- 
ently elaftic, and even in this ftace capable of com-? 
bining with alkalies, which can in like manner be 
tendered permanently elaftic. From their union, a 
white cloud- is produced, which contains a neutral 
fait. 2d, If quick-lime is kept dry, and expofed a 
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♦ 
lomg time to the air, it will bicome efTete, and lofe 
its caufticity by its re*union with an acid. 3d, if a 
cloth moillened by a ftrong folution of pot-afhes is 
expofed to the air, it will be covered with faline 
cbryftals of vitriolated tartar. 4th,. if the earth 
from which fait- petre has been made is expofed to 
the aiu, it will recover the nitrous acid it had loft. 
In fome pans of the Eaft-Indies falt-petrc is made by 
fetting fire to a long grafs which grows on the de- 
c4ivicies of hills ; chat a(hes ferves as the alkaline 
bafe of nitre (which is a neutral fait compofed of an 
acid and an alkali) the acid of which floats in the 
air and combines itfelf with the alkali, forming the 
fait which is walhed down by the rains and received 
in rcfervoirs at the foot of the hills, where the water 
is evaporated and the fait chryftalized. 

This part of the theory will therefore hardly admit 
of a doubt. The exiftence of an alkali in the air I 
think is proved from the extreme volatility of fome 
alkalies ; from the poffibility by heat alone of ren- 
dering them permanently elaftic ; from their being 
continually exhaled from burning and putrifying 
fubftances. Dr. Black imputes the raft of metals to 
the adion of an- alkali exifting in the air, and fays* 
alkaline falts are often coUeded from the corks of 
bottles containiog^acids— the atraofphere itfelf is a 
compound,- which differs fo efientially from pure 
Vital arc, as to contain only 28 parts in 100 of it j 
the reft is ftxed and inflammable air, fire, earth water, 
and an infinite variety of other fubftances^ befides 
vapours that are not permanently elaftic. The pu- 
reft earths; the hardeft metals, may be converted 
into air, and float in the atmofphere, which may it-^ 
felF be changed into water, and water into folid eart3i. 

What ftrikes. me as a farther evidence of the ex- 
iftence of an alkali in the air, is, that fuch parts of 
flint or limeftone, as are expofed to the a^on of the 
air and water, are always white and foft ; flint 1 be- 
lieve is not foluble in acids, but will diflbive in alka- 

H 
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lies ; nor can the decotnpofilion of limeftone, be aU 
tributed to the adion of acids, fince, as this is very 
gradually efieded, it is to be prefumed, that if the 
acid in the. air was ftrong enough to expel the fixed 
air, it would unite with the calcarious earth, and ftill 
form a fait with a earthy bafis of a different fpecies. 
May we not then conjedure, that this change in the 
limeftone is caufed by a combination of the kind I 
ha^ie mentioned ; and the rather, as we find when it 
is expofed only to the adtion of the air, and not wafii- 
ed by water, that it forms faline effloreflTenccs, which 
fpeak the union of alkahne acid, and earthy fub- 
ftances. Dr. Watfon tells us, that from the mortar 
of an old barn that was covered with thefe effloref- 
fences, he cxtradled perfeft chryftals of pure nitre, 
without the application of any alkali ; and yet we 
know, that an alkali and an acid are efiential in the 
compofition of nitre. He does not attempt to ac- 
count for this. I ihould however prefume, that it 
could only happen by the lime in the mortar, hav- 
ing recovered a nitrous acid from the air, inftead of 
the fixed air it had loft, and that the .putrid exhala- 
tions from the vegetables contained in the barn, had 
furniihed the alkali, and that from the combination 
of thefe, with the moifture of the air, rcfolted thofe 
effloreffences that formed the nitre. Dr. Black aflerts, 
that the eflSoreflences found in damp caverns or cel- 
lars in England, contain a great proportion oi fojjil 
olkaH-T-this alkali is not found ia Europe, unlefs 
combined with fea fait, of which it makes the bafis ; 
and yet thefe efBoreflences are derived from the moi£ 
ture of the air : does not this argue the exigence of 
an alkaline fait in the atmofphere ? 
. It may be objeded, that if alkalies and acids exift 
in the. atmofphere, they would by their union form 
neutral fait s in the clouds. Though I by no means 
confider this as a neceflary confequence, fince the 
repulfive power of the particles of air, may keep the 
alkalies and acids they contaiil without the inhere. 
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of each others attradion, yet I am inclined to be- 
lieve, that this combination does adually take place. 
To the heat generated by this combination while the 
falts are forming, I attribute the variations that are 
felt in the degrees of heat that prevail at different 
times, in the ftilleft weather, when fummer heat 
ihould be uniform ; to the folution of thefe falts, 
that cold which generates froft and hail in the warm* 
eft feafons. 

There are places among the mountains, and in 
great forefts, where frofts prevail every month in the 
year. There are others, which by clearing are freed 
from this calamity, which is known fo often to dif- 
trefs the firft fettlers of a new diftrid. If frofts were 
occafioned merely by the influence of cold winds, 
the places moft expofed to thefe would be fubjed to 
them, and woods and vallies would afford a Ihelter 
againft them, as indeed they often do againft frofts 
which are deiived from this fource. The reafon of 
the prevalence of froft in woods and ftieltered val- 
lies, when the general temperature of the air elfe- 
where is warm, I ftiould take to be the greater ex- 
halations of thofe fubftances that form falts, and the 
folution of them by the vapors that arife from thefe 
moift and ftieltered fituations. Hail too cannot be 
defcribed to any other caufe ; if it owed its origin t6 
cold only, it would be more prevalent in winter than 
in fummer ; it would, like ftiowers of rain, extend 
over large trafts of country ; and it would fall from 
much greater heights than it generally does. But 
hail, like froft, is often confined to a very narrow 
region, prevails in the warmeft weather, and in long 
dofe vallies at a diftance from the fea, more than in 
the open country or near the ocean. Thus France 
and Italy are extremely incommoded by hail-ftorms ; 
in EYigland they are very rare. All thefe phenome- 
na correfpond with the theory laid down ; in fummer 

Note. The ruft of iron will yield a TolatUe alkall^ruft ia acquired 
by ezpofure to the air. \Black.} 
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^re the grcateft exiiaiaticms of volatile aHoriies* 
Thefe are more liJce to arife, and form their union 
\yitb the gejriai acids in valUe$ where the air is mcA 
camprefled ; in tiiefe fituations they frequently meet 
with thofc moift clouds that xiiflbive them iiiddenly, 
and afford the water that is. by the folution ,of tke 
fairs converted into bail. The fait compofed x)f an 
acid and a volatile alkali, as fal-amoniac, diflblves 
with great rapidity when it comes in coaitad with 
water, and generates a great degree of cold ; while 
common fait diflblves much flower, and does not 
generate fo much cold by 18 degrees in its folution; 
for which (among other reafons) hail prevails left 
near the fea than at a diftance from it. That fuch 
falts aie formed in the air is farther proved from the 
experiments of Margraff and Doftor Ratty, who both 
obtain a bitter fait from fnow. and rain water in di£- 
tillation^ but much lefs from fnow than from raid 
water, Do(9tor Black admits that both nitre and 
common fait are formed in the air. A farmer needs 
no better proof of the exiftence of the latter in the 
atmofphere on the Joutb fide of the Highlands, than the 
indiii'erence which cattle fliew there for fait, and the 
eagernefs with which they feek it at a greater diftance 
from the fea. I (hall now endeavor to reconcile cer- 
tain phenomena in the operation of gypfum to this 
theory. 

ift. It benefits dry more than wet foils. 

Becaufe calcarious and gypjious earths are at all 
times foluble in the water. In wet foils they will 
be diflblved and wafti away ; befides, the moifture 
which envelopes the particles of gypfum^ proteds it 
fiom the adlion of the air, and prevents the combi- 
nations on which this theory is founded. As lime- 
ftone is lefs foluble in water than gypfum^ perhaps if 
applied in large quantities, it may be moie beneficial 
to moift land. 

♦ 2d. It is proportionally more advantageous to poor 
than to rich foils» 
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ift, Becaufe the putrid vegetables which compofe 
a rich mould aflibrd a fufficient quantity of alksdiea, 
oik and acids, but principally becaufe after th^gyp^ 
fum has parteti with its acid by combining with the 
alkali, as before fuppofed, its earth being thereby reor- 
dered cauftic.coignbioes with the oils -with which fuch 
foils abound, and is thus fhelticrcd from any Wther 
operation of th^ air upon it. Perhaps too the vit- 
riolic acid inAead of uniting with an alkali, is aD- 
tradled by the oils it finds in the earth ; thefc it rcn*- 
ders vifcous, and by its combination forms fidphur, 
and thus is rather hurtful than ferviceable — on fuck 
foils pulverized Umeftooe (hould be preferred. 

3d. It i3 lefs beneficial near the fea than at a dif«. 
tance from it. 

ift, Becaufe the winds that blow from the fea 
which are the prevalent fummer winds, and proba- 
bly lefs impregnated with thofe alkaline fubftances 
which putrid animals and vegetables afford, thaa 
thofe which blow over a large trad of land. 

2d, Becaufe it appears from experiments made in 
Ireland, that fea fait is contained th&re both in rain ( 
and fnow water. Sea fait is compofed of the marine 
acid, and a foffil alkali, to which latter the vitriolic 
acid found in gypfum has a greater affinity than the 
marine iicid ; it will therefore decompound the fait 
and unite with the foffil alkali perhaps, (I fpeak 
with deference, not knowing the fad) perhaps, I 
fay, the foffil alkali may be unfriendly to vegetation, 
or not of a nature to be abforbed by the plant. la 
this cafe on the folution of the fait formed with it and 
the vitriolic acid, the latter would be abforbed lingly 
and the foflil alkali being left, would form new 
combinations with the marine acid, which is found 
in the atmofphere near the fea, and be again coni- 
verted into common fait, which is known to have 
little or no effed as a manure. That the vitriolic 
acid would be abforbed, I infer from the prefeUce 
of vitriolated tgrtar in pearl alhea, which fliews that 
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the acid inuft have exifted in the plants from which 
it was made, and from the following fa6t which I 
4iave feen in fome writer on huibandry : — A gentle- 
man whofe court-yard was overgrown with weeds, 
was advifed to fprinkle them with vitriolic acid, but 
to his great furpiize he found that inftead of killing 
them they grew with additional vigor. That fojil 
alkali is unfriendly to vegetation;^! infer fronj its 
4)ot being found in any plant, fome marine plaqts 
excepted. Perhaps in the vicinity of the fea, if pul- 
verized limeftone could be afforded fufficiently cheap, 
and was ufed in large quantities, it might be found 
beneficial, becaufe its acid or fixed air is not fuffi- 
ciently powerful to detach the marine acid from its 
foffil alkaline bafe. This idea feems to be juftified 
by the general ufe of chalk in England, and lime« 
ftone gravel in Ireland, and the beneficial effeds that 
-are known to arife from the ufe of fea {hells applied 
in large quantities on Long-Ifland and elfewhere. 

There is a remarkable fad which may perhaps be 
adduced to ftrengthen my theory, and to Ihew that 
cither the air or earth is lefs impregnated with alka- 
lies near the fea, than at a diftance from it. The 
Long- Ifland farmers fend annually a number of boats 
to colled the afhes from the pot-a(h works along the 
banks of the Hudfon, and at the diftance of two or 
three miles from it. Thefe they purchafe at 2d. per 
buihel ; pay the expence of a Cartage to the river ; 
of a water tranfportation of 120 or 130 miles, and 
then cart it again two or three miles to their farms, 
while a North-river farmer, if the alhes were given 
him, would not be at the expence of carting them 
three miles. This has by hafty obfervers been attribu- 
ted to ignorance, or indolence in the latter. The re- 
proach is unmerited ; the people on the north fide 
of the Highlands are not lefs enterprizing or intelli- 
gent than thofe on the fouth ; they are the fame 
^Jbple. The fad is, thar lands near the fea derive 
much greater advantages from alkaline manures^ 
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tban thofe at a diliance ; afhes will contribute to fet« 
tility every where, but much more fo (if I can rely 
upon the information of intelligent farmers on Long- 
Ifland, compared with my own obfervations) in the 
•vicinity of the fea, than at a diftance. 1 have my-* 
felf never been able to procure half the grafs from 
. an acre of land manured with 100 bufhels of un-» 
drawn afhes, which colt, exclufive of the expence 
of putting it on,^. 5, that fix bufliels o^ gjpfum has. 
given me from the fame field ; it is alfo on my farm 
theleaft permanent of all manures ; theeffed of it 
not being vifible after the fecond year.* 

I will intrude upon your patience one moment 
longer, while I mention another fad which appears 
to me to fupport my theory. 

It is generally aflerted that gypfam renders the 
earth black. It is well known to thofe who have 
been attentive to its eflfeds, that bare fpocs in a field 
that has been manured with it, will difcover a great 
number of fmall black fpecks, particularly on fandy 
grounds that have been wet. It is alfo known that 
beds of oyfler-fhells, and the thin ftratum of earth 
that covers limefione rocks, is always black, like the 
richeft vegetable mould. Now as thefe fubftances 
are white when reduced to powder, from whence can 
they derive the power of rendering the earth in con* 
taft with them black ? Unlefs in their decompofitioa 
they attrad oils from the air, or communica^te the 
phlogiftion they contain to the moid earth, as the 
c;halk appeared to do to the vinegar in the inftance 
I have mentioned. We may add to this, that ground 
which lays over a ftratum of limeftone rock is lefs 
fubjed to froft, and thaws earlier than any other foil. 
Both oik and fait have a confidprable power in re- 
lifting froft. 

Should the fyftem I have endeavored to eftablifti 

be true, it will follow that cakarious earths are very 

« . 
* Not B— The chancellor's feat at Clermont, where his experiments 
weie znadCi it i»o miles from the fea*coaft. 
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permanent manures in proportion to the quantity 
era ployed • For ar I have before obferved, if this is 
fmall it mud be frequently renewed, bccaufe this 
earth is foluble in water, and wUl be carried off by 
it, or imbibed by the plants themfelves. 

As far as experiment has gone, this opinion of its 
duration is fully juftified. Oyfter-lhells, craig, marie, 
lad for ages in full vigor ;. tbefe are all different mo- 
difications of this earth. 

Whether my ideas on this fubjeft arc juft or not, 
Lconfefs I take a pleafure in thinking them fo. I clafs 
in my own mind this effedl of calcarious earths with 
the provifion which nature in the creation of coal 
mines has made for after ages. I conlider it as a 
proof of the duration of this globe for many thoufand 
years to come. It is evident that the vegetable tribes 
flourifhed long before men were fufficiently numer- 
ous to make war upon them ; left to themfelves for 
centuries, they grew, flourifhed, faded and died , and by 
then: death and putre&dion, covered the eartli with a* 
rich mould, from which men and other animals have 
hitherto drawn their fuppott. This, however, mufl 
gradually diminifh ; vegetable fubftances are not fuf- 
fered as formerly to cover every part of the earth ; 
to die and putrify on the fpot on which they grew ; 
animals take more from it than they return ; every 
rain draws down a part of it to the hidden caverns of 
the earth ; every ftream and rii^ulet hurries it into 
the Tea:;, every fire preys upon it; every breeze is 
impregnated with its fpoils. Let us not, however, 
tremble for the fate of poflerity ; the foffils which 
the fea affords, the vaft quarries of marble, chalk, ^r^- 
fum, marie, which all derive their origin from the 
fame fouice, not only reflore the lofs which the wa- 
ter occafions, but, agreeably to this fyftera, compel 
the air to depofit the fpoils of the vegetable world, 
and the fires which have-confiimcd the old, to ani- 
inete new plants. 
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Qimfntmtcationf made to the Society^ relativi to Ma* 
nureSf by Ezra L'Hommedieu, EJq. 

LITTLE or no attention before the late war, in 
Suffolk county and other parts on Long-Ifland, 
Was paid to making manure ; the land was eafily 
tilled, and in mod parts by cropping with wheat 
was fo reduced, that on an average not more than 
five or fix bufhels was raifed to the acre. This mode 
of hufbandry was ftill purfued, and although the land 
V^'as gradually impoverifhcd, the farmer found the 
crop, although fraall, more than would p^y for his 
labor and expence. The wheat infedt, or Heflian fly, 
as it is coimmonly called, put an end to this kind of 
hu(bandry, and in that refpeft has proved a bleffing 
ihfteadofa curfe. No other way being found to 
prevent the injury to his crop by this infed but by 
highly manuring the land, great attention fince haj 
been paid to making manure, which in many parts 
of the country has increafed ten fold. This addition 
has been made l^y green fea-weed taken diredlly from 
the creeks and bays ; by drifted fea-weed prepared 
ki different ways ; by making a comport with yard 
dung and turf; by mud takeo from creeks and 
fwamps ; by leached afhcs ; and by the fifti called 
manbaden or mofbankers. 

Experiments made with Green Sea- Weed. 

A float is made of pine boards of between one and 
two tons burthen, at the expence of about four dol- 
^ars, into which the fea-weed from the bottom of the 
creek is -raked with a wooden rake of fimple con- 
flrufliion, the head being nine inches long and two 
inches fquare ; the teeth about leven inches long, 
and ,the handle fix or eight feet, according to the 
depth of the water where it is ufed. A man will get 
four ox-cart loads of this weed in a day, and land it 
on the (hpre, for which you pay fourteen pence per 
load. It is commonly thrown from the boat in large 
long heaps, not unlike in appearance to long hay 
ftacks • in this fituatiori'it foon heats, arid by a fer- 

I 
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mentation which takes place* ^he parts in a ibort 
time are fo feparated as to be too fine to be loaded 
with pitch-forks. Sometimes this weed is taken di« 
redly from the boats, carted and fpread on the land 
deiigned for a crop of wheat, and immediately 
turned under the furrow. There appears to be na 
material difference in a crop produced from the weed 
taken diredly from the creek and ploughed in, and 
that taken from the heap. Twenty-five bufhels of 
wheat have been produced from an acre with thirty 
loads of this manure, and fifteen buihels from twen- 
ty loads on poor lands, which otberwife would not 
pay for the lal)or and expence of tilling ; but this 
quantity is too much on an average ; on fuch poor 
land I fhould think that thirteen buihels to twenty 
loads of this weed, taking one year with another, i» 
about the common produce. Many farmers are of 
Qpinion that one load of this manure is equal ta a 
load of cow-yard dung for raifing of wheat; but as 
cow-yard dung is various in refped to its quality, it 
is difficult to determine the relative value of each as 
a manure ; within two years I have ufed more than 
two hundred loads of this manure for wheat only, 
but do not find it equal to good cow-yard dung by 
five loads in thirty. I have feen thirty bufhels of rye 
from one acre on poor fandy land ; no account was 
kept of the number of loads put on this land ; I fup- 
pofed there muft have been near forty. It is a com- 
mon obfervation, that after the crop, the land manur- 
ed with this weed does not produce grafs equal to 
that manured with yard dung. This is owing to the 
grafs, feed being carried on the land with the yard 
dimg, when there is none in the fca-weed ; and a 
larger quantity of hay-feed ought to be fown on the 
land manured with this weed, than on that manured 
with yard dung. This fea-weed is made ufe of as a 
manure in raifing Indian corn ; being taken from the 
creek in the fummer, it continues in the heap till the 
next fpring j it is then ploughed under the fdrrow, 
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^Sbaol twenty tons to the acre, and is found in fome 
cefpeds fuperior to any other kind of niahure for the 
xaifing of Indian corn, as it prevents worms and inju^ 
my from drought. The laft fummer being very dry, 
much Indian com was cut off by that means ; but 
Inhere the lands were manured by this weed, the 
<:orn was not affeded« 

This green fea*weed, taken diredly from the 
creeks, and put into hog-pens, and fome dirt or turf 
thrown thereon, and being trodden and mixed to- 
gether by the hogs, within a few weeks becomes 
very fine, when it is thrown out and more put in ; 
in this manner large quantities may be made, which 
is generally ufed for dunging corn in the holes, and 
is a very good manure. It is to be obferved, that this 
weed comes up in the fpring, from the roots, and 
about harveft, gets its full growth and falls down ; 
by raking it from the bottom at that time, you get 
it when it is full of its juices, but if negleded, it 
lofes its virtue, becomes light and drives on fliore, 
when it is but of little value to plough under the 
furtow. The raking the bottom, although many 
roots and confiderable mud is taken up, yet it does 
not prevent a crop the next year : on the contrary, 
the crop is found to be better for raking the bottom 
the year before. It is further to be obferved, that 
this weed growing on a muddy bottom, in a creek, 
it far preferable to that growing on a fandy bottom, 
or on a muddy bottom in a bay. 

7be ufes made of drift Sea- Weed from Bays and 
Creeks, as a Manure. 

The drift fea-weed from bays, being wa(hed by 
the waves, driven on fhore, and there expofed to 
the fun, lofes its juices, and foon becomes a fait, dry 
hulk, and if in that ftate turned under the furrow, 
will continue there twenty years. The beft ufe 
made of this dry drifted weed, is to cover your 
wheat as foon as fown \ this anfwers a good purpofe^ 
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HI keepibg t&e wheat warni in the winter, and pre;- 
vents its being killed by frofts. It anfwers a good 
purpoTe a& a ihter for horfes, which being mi&ed 
with the horfe dung and trod to pieces, and thrown 
out into a heap, is found to anfwer a good purpofe. 
A few horfes in the courfe of a winter, will make 
large quantities of this manure. The drifted fea- 
weed from creeks and bays, if taken green gnd put 
under the furrow, anfwers the porpofe of a nninaro, 
in proportion to that raked from the bottom of creeks 
and bays, as about two loads to one. It is genen- 
ally carried into cow-yards for litter, there being 
trod to pieces by the cattle, and abforbing their 
dung, adds much to the quantity, and becomes a 
good manure. But it is ufed to the greateft adran^ 
tage in hog-pens. The general mode of preparing 
this manure, is as follows : Your hog-pen is tnade 
without a floor, contiguous to a hog-houfe orihed, 
where your bogs may be dry whenever they pleafe ; 
the pen ihould be hollowing in the middle, fo that 
rain will run into it and ftand for fometime, by 
which means the fea-weed is kept wet and wafhed 
from the faks, acrd fooner rots than otherwife it would 
do. This fea-weed is thrown into the pen as often. 
as neceflary, with turf or rich dirt and any kind of 
green weeds ; very large quantities of manure may 
be made in this way, which is much better than 
cow-yard dung, efpecially foi dunging corn in the 
holes, as it prevents the injury done to corn by grub 
worms and other infeds. Mr. Jofeph Glover, a per- 
fon in my neighborhood, informs me, that laft year, 
with two hogs kept in a pen the whole year, by 
throwing in the pen the drift fea-weed, turf, rich 
dirt and green weeds, as often as occafion required*, 
he made twenty ox-cart loads or tons of good ma- 
nure, which he computes to be worth twenty dollars, 
equal to his two hogs when fatted ; fo that his pork 
coft him nothing, except his trouble of tending his 
pen. An equal quantity and perhaps more manure, 
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sriay be made by hogs in a country, remote from the 
fed« by putting in the pen, the frefh grafs growing 
on flats in rivers, (which not being impregnated 
with falts, wiUfooner rot than, fea- weed) and by 
adding turf or rich dut, and any vegetables aot fit 
for fodder. 

Of Compoft made with Yard*Daag and Tiirf. 

The turf in ftre^ts where bogs and cattle run, is 
very rich, and if ploughed up in the fpring and put 
into heaps like fmall hay-cocJka« by abforbing the 
nitre in the air,, and by a fermentation of the roots 
of the grafs which takes place, it becomes a cjood 
manure, efpeciaUy for wheat. This turf, or aojr 
other turf which abounds with the roots of grafs^ i$ 
u£ed in making a compoft with cow-yard dung : the 
dung is carted from the yard as foon as you haft 
done foddering your caule-r-you firfl make a bed of 
tius tuff, of about ten loads, if you mean to make a 
beap of one hundred tons ; on Uiis.bed you cart ten 
loads of dung, then cover the fame with fotflror fire 
loads of turf, made fine by ploughing abd loading 
it in the cart, you go on in that proportion till you 
compleat your pile, which ought to be flat on the 
top, and well covered with this turf or other rich 
dirt» fufficient to keep ofi'the fun from the dung. 
This manure is fit for ufe the next fpring ; but if pot 
wanted at that time, it will be beft to make another 
heap of the fame, by cutting it down and throwing 
it with fhovels into another heap ; by this n>eans 
another fermentation takes place, and the whole is 
better mixed, and is a very fine manure for wheat, 
corn or grafs. Great addition by this means is made 
to the quantity of your yard dung ; and by this 
Qieans alfo, you prevent any lofs of your dung by 
the moifi:ure being exhaled by the fun during the 
fummer ; you have a clean cow-yard, which being 
well littered abforbs the dung and ftale of the cattle 
during the warm feafoa of the year, and becQix^es 
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fafficiently fine to cart out before winter. It is the 
common practice of farmers to cart out their dung 
in the fall, and lay it on or near a piece of ground 
they propofe to till the the next year ; it lies in that 
Itate, expofed to the rains about fix months, which 
muft wafh away much of its virtue, 

me Manure (/Mud taken from Creeks and Swamps. 

Mud from the creeks on Long-Ifland aod on the 
lea coafts of fome parts of Connedlicut, has been made 
life of as a manure with fuccefs in fome inilances, 
whea in others no benefit is experienced. This is 
owing to their ufing two kinds of mud. In order to 
determine which is fit for a manure, if you run a 
paddle, or pole, into the mud, and it fticks fo faft 
that it is with fome difficulty you pull it out, you 
may determine that mud unfit for manure, it being 
only loam, or clay foaked with water ; but if your 
paddle, or pole, is drawn but eafily, the mad is fit for 
manure. This mud may be taken from the bottom, 
in floats ufed for fea* weed, as above defcribed. A (ort 
of hoe is ufed to take up this mud from the bottom, 
made by riveting an old hoe to an old iron (hovel, at 
the top ; by putting a handle in the eye, you have 
the inftrument with which you load a float almoft as 
foon as you throw it out when brought to fhore* A 
m^n may get as many tons of this mud in a day as 
he can of fea-weed : it is carted into heaps, which 
Ihould not be fo large as to prevent the froft from 
penetrating through the whole. This mud being 
taken out in the fummer, and expofed to the frolG 
during the winter, in the fpring becomes as fine as 
leached afhes, and is a good manure, efpecially for 
grais : being fpread in poor leamy land, it brings 
up white clover, fimilar to afhes, chough it takes a 
larger quantity. I dunged com in the holes with 
this manure, but it did not anfwer ; I put too much 
in a hill. This is likewife a good manure for wheat, 
but has not yet been much attended to ; but the 
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probability is, that it will be found equal to any other 
manure which can be procured at fo fmall an ex« 
pence. 

The mud taken from fwamps is often ufed as a 
manure ; I have known Ibme which have proved 
very good, others again have not anfwered the pur- 
pofe. The bed I have fecn are thofe which, being* 
cleared and drained, produce grafs, turnips, and other 
vegetables. Some of the fwamps have a foil, or fort 
of manure, fome feet deep, and yield great quanti- 
ties of good manure for wheat. Although the fwamp 
be rich, and will produce extraordinary crops, yet 
the advantage of carting it away on poor land far 
exceeds any profit you can otherwife make from it. 
By carting it into heaps, and letting it lie expofed 
to the frofts during the winter, it becomes mellow^ 
and in many inilances is found nearly equal to yard- 
dung. Some fwamps, to appearance, look well, and 
promife to be good manure, when, on experiment, 
they prove ufelefs. I know not of any way to de- 
termine without experiment — which may be done 
at a very fmall expence. 

Hbe Manure of Leached Afhes. 

The manure of leached afties has been much ufed 
on Long-Ifland, and in Connedicut near the fca 
coafts, and is found to fucceed heft on dry loamy 
lands, or loam mixed with fand. It is generally pur- 
chafed on the North-river, and on. Connedicut- river ; 
it cods, at the eafl: end of the ifland, nine {hillings 
for forty bufliels, or one cart load, and is then carted 
by many farmers fix and feven miles, to put on laud 
as manure, and cofts them fixtcen {hillings per load„ 
including the carting j and yet the eflfcds of it arc 
fo great and lafting, it has been confidered as the 
cheapeft manure you could procure. Of late years, 
the demand for aflies has been fo great, by being 
more ufed than formerly, that it is difficult for farm- 
ers on the fea coaft to fapply themfelves with it in any 
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corifiderable Quantities. Ten loads of this itaanure, 
on poor land, will produce ordinarily twenty. five, 
bufliels of wheat, which exceeds by five dollars the 
expense of the manure, and the five dollars pays for 
the expence of labor in railing tbe crop. The land 
is then left ;a a liate for yielding a crop of hay of 
between two and one and an half tons per acre, which 
it will continue to do for a great number of years.. 
In ihort, no nuanure has been found, as yet, to oon^ 
tlnue ib long in tbe ground as aihes. What will be 
the refult of tbe firll manure in that refped is un- 
certain. 

The fcarcity of aflies will be in proportion to the 
fcarcity of wood on the fea coafts, where it anfwcrs 
befl for a manure, and in a few years cannot proba^ 
bly be procured in any confiderable quantities. I 
would propofe to tbe fociety to order an experiment 
to be made as a fubftitute for this article, and wMch^ 
will be of the fame kind of manure ; which is, to buy 
in New- York a barrel of the falts of lye, which it is 
&id will coft fifty fhillings; let a bed of earth be 
made in the field where you propofe to ufe the ma^ 
nure; diffolve this barrel of falts in any quantity of 
water which fhall be thought fufficient to impregnate 
five loads of dirt, and with a watering pot fprinkle 
your bed of earth ; then put on more earth; and wa- 
ter the fame with the diflblved falts, and fo on, till the' 
whole five loads partake of the falts in as equal a 
manner as may be ; perhaps after fome days it will 
be beft to remove the whole, by (hovelling the fame 
into another heap, for the purpofe of mixing it more 
equally ; then cart the whole on half an acre, as ma- 
nure for wheat, to be ufed in the fame manner as you 
Would the five loads of leached afhes. If this fuc- 
ceeds, and is equal to five loads of aflies, it will be a 
valuable acquifition to the farmer, as thefe falts may 
be obtained in any quantities ; the expence of trans- 
portation by water or land is inconfiderable, and 
will finally be a ihuch cheaper manure than leached 
afties. This experiment might be tried on a fmaller 
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foAe ;, but as you cannot well purcbafe a lefs quan^ 
titj of thofe falu than a barrel, it is propofed to uf^ 
fo much in the experiment, which will fully dettsr- 
mine its relative value with afhes. 

The Manure of Fiftu 

Experiments made by ufing the fifh called Men- 
haden, or Molbankers, as a manure, have fucceeded 
beyond expedlation, and will likely become a fource 
of wealth to farmers living on fuch parts of the feat 
coafts where they can be taken with cafe, and in 
great abundance, Thefe fifti abound with oi} and 
blood more than any other kind of their fize. They 
are not ufed for food, except by negroes, in the Eng- 
lilh Weft-India iilands ; and the price is fo low, that 
it will not anfwer to cure them for market* They 
are eafily taken in the month of June, when they 
come near the fliores in large and numerous fchools. 
Thefe filh have been ufed as a manure in divers ways, 
and on different foils. 

I ft. In dunging corn in the holes : put two in » 
hill in any kind of foil where corn will grow, and you 
will have a good crop. The Indians on the fea coafts 
ufed to dung their corn with wiikes and other (hell 
fi/h, and with fifh if they could get it. 

2d. By ipreading thofe fifti on the ground fop 
grafs, a good crop is produced : put them on a piece 
of poor loamy land, at the diftance of fifteen inches 
from each other, on the turf, expofed to the fun and 
air, and by their putrefa^ion they fo enrich the land, 
that you may mow about two tons per acre. How 
long this manure will laft, experience has not yet de- 
termined. 

3d. An experiment was made the laft fummerfey 
one of my near neighbors, Mr. Jonathan Tuthill, in 
raifing vegetables with this fifti manure. About the 
firft of June, he carted near half an ox-cart load of, 
thofe fifti on twenty feet fquare of poor light land, 
being loam mixed with fand. The fifli he fpread as 
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equally as he could by throwing them out of the 
cart ; being cxpofed to the weather they were foon 
confumed : he then raked off the bones to prevent 
their hurting the feet of the children who might go 
into the garden, and ploughed up the piece, and 
planted it with cucumbers and a few cabbages. The 
leafon was extremely dry, and but very few cucumbers 
were raifed in the neighborhood, except what grew 
on this fmall piece of ground, and here the produce 
tion exceeded any thing that had been known ; by 
his own computation and that of his neighbors, thit 
twenty feet fquare of ground produced more than for- 
ty bufliels of cucumbers, befides fome fine cabbages. 
I meafured the ground myfelf, and make no doubt 
of the quantity adjudged to have grown on the fame. 

By putting thefe fith on the land for manure^ exr 
pofed to the air till they are confumed, there can be 
no dpubt that a coniiderable part of the manure is 
loft by the effluvia which pafTes off the putrified fub- 
fiance, as is evident from the next experiment. 

4th. Mr. Jofeph Glover, a farmer in Suffolk coun- 
ty, having a fmall poor farm, for a few years part 
has gone into the pradice of making manure with 
thefe fifti for the purpofe of enriching his land, which 
k a loamy foil, dry, and in parts light. He firft carts 
earth, and makes a bed of fuch circumference ais will 
admit of being nine inches thick ; he then puts on 
one load of fifh, then covers this load with four loads 
of common earth j but if he can get rich dirt, he then 
covers it with fix loads, and in that manner makes 
of fifh and earth a heap of about thirty loads ; the 
the whole niafs foon becomes impregnated and turns 
black. By experience he finds that fifteen ox-cart 
loads of this manure is a fufiicient drefling for one acre 
of his poor land, which produces him thirty bufhels of 
the bett wheat by the acre ; and the next year from 
the fame land fbwn with clover feed, he has cut four 
tons of hay, which he computes at two loads and ao 
half by the acre. The expence of making this ma« 
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oore where the fiih are plenty, cannot exceed three 
JhilUngs per ton, and is the cheapefl: manure, confi* 
deriog its quality, of any yet known, provided it is 
duiable, which cannot yet be determined. On fome 
parts of Long-Ifland thoife filh are taken in feins, and 
carted fix and feven miles for the purpofe of manure, 
and is found to be a very profitable bufinefs. 

Mr. Glover relates a circumftance which is curious, 
and confirms fome experiments made by Do3or 
Prieftly, and at the fame time (hews that you derive 
lei^ benefit from thofe fifli when expofed to the air, 
than when covered with earth. He made a heap 
compoCed of thofe fi(h and earth, in the manner 
above lelated, near a fence where a field of wheat 
was growing on the oppofite .fide. The wheat near 
the heap foon changed its colour, and grew luxuri- 
ant ; and at harveft yielded near double the quantity 
to the other parts of the field. He is confident that 
the wheat could derive no noarilhment from the heap 
or compoft by its being wafiied by rains to the ground 
on the other fide of the fence where the wheat grew, 
and could be efTec^ed only by the effluvia arifing from 
the putrefadion of the fifti, and abforbed by the 
leaves of the wheat. 



On the Raijing o/* Red Clover Seed. 
By EziLA. L'HoMMEDiEU, Efq. 

RED Clover Seed of late years has become an ar- 
ticle of exportation, by which the price ha^ 
increafed, and the produ<3:ion become very profita- 
ble tolhe farmer. More red clover feed is carried 
to market from Suffolk county than from the whole 
&ate befides. It is not uncommon for a farmer in 
that/caiinty to fell thirty bufhels of this feed in a year 
which i|i many inftances btrings him more clear pro* 
fit than all the reft of the produce of his farm. As 
^he nufing alt this f^dl i$ >ut vegr Uttle attended to 
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in other parts of the ftate, I ihall defcribe the mannet 
of railing it in that county. It grows bcft on a light 
fandy foil, on a light loamy foil, or on a foil of light 
loam mixed with fand ; the feed is cplledted both from 
the firft crop and firom the fecond crop ; but the 
largeft quantity is procured from the firft crop. By 
fowin^ clover feed, three or four pourtds to the acre, 
on light loamy foils (where you fow wheat or rye) 
which yield eight or ten bufhels to the acre, the red 
clover will not be profitable to mow, but ftanding 
thin on the ground, the heads will be well filled with 
feed ; thefe fields are kept up the next year till the 
feed is colleded ; wheti you perceive about one half 
of the field to have changed its colour by the drying 
of the clover heads, you then begin to colleft them, 
which is done by a machine invented at Brookhaven, 
in Suffolk county. It is drawn by a horfe and guided 
by a man or boy, who will coUedl from the field by 
this means, the heads of clover growing on five acres 
in one day : the price of colle^ng is two killings 
and fix-pence per acre. This machine is of fimple 
conftrudibn ; it is nothing more than an open box 
of about four feet fquare at the bottom, and about 
two feet high on three fides j one part, which we 
may call the fore part, is open ; on this part is fixed 
fingers fimilar to the fingers of a cradle, about three 
feet long, and fo near together as to break oflf the 
heads from the clover flocks, which are taktn be- 
tween thofe fingers ; the heads aft thrown back into 
the box as the horfe walks on. The box is fixed on 
en axle-tree, fupported by twofmall wheels of about 
two feet diameter ; two handles are fixed to the box 
behind, by which the man or boy iit the fame time 
he guides the horfe, lowers or raifes the fingers of 
the machiric fo as to take off all the heads from the 
grafs : as often as the box gets full of heads, they 
are thrown out, and the horfe goes on again. 

Another inftrument is ufcd for oolle<fting hay-feed, 
1)9hich is called a cradle^ it is made of g piece of 



xnhk board of about eighteen inches long arid ten 
broad ; aboat nine inches of this board, which w6 
may call the fore part, is fawed into fingers of about 
nine inches long ; a handle is fixed into the board oq 
the back part, almoft at right angles, inclining to- 
wards the fingers ; a cloth is put round the back 
part of the board, which is cut rounding, and raifed 
x)n the handle ; this colleds or keeps froffi fcattering 
the heads which are ftruck off from the grafs by this 
cradle ; different fizes are ufed, lefs than the above 
defciibed, for women and children, who colled large 
quantities in this way. 

On rich lands ordinarily no feed is raifed from the 
firft crop. If the land is highly manured, or other- 
wife very good, the firft crop of grafs is lb thick that 
it yields no feed worth gathering : the fecond crop 
being (horter and thinner, is commonly well feeded. 
8on>etimes confidcrable quantities of feed is gather- 
ed from the firft crop, on the land where the wheat 
is cut the fame year ; the ftubble prevents the clover 
from growing too thick to produce feed. 

The fecond crop of grafs on good land is mowed 
fo high as to cut off the heads of the clover, and as 
little of the grafs as poffible ; a man will mow two or 
three acres in this manner in a day. The time of 
mowing is when at leaft one half of the heads are 
turned or become dry ; it is then raked immediate- 
ly into fmall heaps or cocks, of the quantity of 
about the bignefs of a large corn baiket. 

The machine ufed for coUedihg this feed, and 
drawn by a horfe, is feldom made ufe of in colled- 
ing from the fecond crop ; thofe who do not own a 
machine, fuppofe the expence of hiring, with the 
lofs of feed trod down by the horfe, and levell- 
ed with the wheels, being near equal to the expence 
of mowing the fecond crop. 

AH the heads of clover, in what manner foever 
eolleded, ought to be put into finall heaps or cocks 
in the field, and there expofed, that the Jduflc jaay 
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tot (which generally cakes about three weeks in Suf- 
folk county) otherwife it Will be with great difficul-^ 
ty to get out the feed. Some attention ought to be 
paid to thefe heaps or cocks, lead they Ihould rot 
too niuch oe:$t:the ground ; it will fometimes be 
neceffary in cafe of much rain to turn the heap ; by 
rubbing the heads in your hand it may eaiily be per- 
ceived when the hulk is fufficientiy rotten. When- 
ever it is found the heaps are fufficientiy rotted and 
dry^ they are carted into the barn, and whenever it 
is found convenient the feed is threfbed out on the 
barn floor, and cleaned with a wire riddle. 

The greateft yield I have known was one bufliel 
and four quarts from one quarter of an acre of land 
— but this produce was extraordinary* This feed is 
fown in different quantities, according to the rich- 
pefs of the ibil, and the ufe that is propofed to be 
made of the gra{s« If feed is to be coUe^^ed from 
the firft crop, the clover feed is generally fown with 
the. wheat on lands which produce from eight to 
twelve bufhels by the acre. The grafs on fach lands 
will not be too thick to produce feed from the firfl 
crop. Some farmers in (lead of fowing the clover 
feed on fuch grounds at the time of fowing their 
wheat, fow it the laft of February or the firft of 
March, on a light fnow. If your land be rich, and 
you mean to fow the firft crop and colled feed from 
the fecond, eight pounds is not too much to put on 
one acre. If this is all fown at the time of fowing 
the wheat, it may be killed with the winter ; if it is 
not, fo much grafs commonly injures the crop of 
wheat.; if it is all fown, the laft of February or the 
firft of March, and a dry feafon Ihould follow, while 
the roots are young and tender, then the crop of 
grafs will be loft. X have found it the fafeft way, to 
fow one half the clover feed propofed for an acre, at 
the time you fow the wheat, and the other half on 
the fame land in the laft of the winter or the firft of 
thefpring. . »^ 
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Some farmers a little before they, cart out' their 
dung from their cqw-yards to dung wheat, fcatter 
the heads of clover all over the yard, fufficient to 
feed the land they propofe to dung j the cloven 
heads being trodden into the dung by the cattle, 
and otberwife mixed by carting out, fpreading and 
ploughing in the dung, the feed comes up exceeding 
well, and being deeply rooted is not fubjeft to in- 
juiy by drought or frbfts. The only objedion to 
this c mode is, that the quantity of grafs is apt to 
kuit the crop of wheat. 



Observations on the Hessian Fiy. 

By Jonathan N. Havens, Efq. 

THE infect, now univerfally known- by the name 
of the Heffian fly, was firft perceived on Shel- 
ter* liland, and the adjacent parts of Longlfland, as 
iar eaUward as that ifland, a little befoie the harveft 
c^ the year eighty 'fix, and appeared to have come 
£rom the weft end of Long-Ifland, in a gradual pro^i 
grefs of between twenty and thirty miles in a year*. 
JBefor^ the h^rveft in this feafon, the fpecies appeared 
to be few in number, but in the fall next following, 
it was found to have greatly increafed, and appeared 
in gn^at numbers on the green wheats and was ob- 
ferved to do moft injury to that which had been moft 
early fown. At this time the nature of the infed: 
and its various transfornuitions were very little ua- 
deiftood by people in that part of the country. It 
was currently reported in the winter following, that 
the fly ,was to be found in great numbers in the wheat 
in fheaf ; from whence it was concluded that it mu(t . 
neceflarily have fome immediate dependence upon 
the wheat in grain, either for food, or in fome other 
manner for the prefervation of its fpecies. This opin- 
ion was fuppofed to be confirmed by the appearance 
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of a fmail quantity of brail which would fall out of 
many (heaves of wheat when they were (haken ; but 
DOtwithftanding this appearance, it was fulficientl^ 
evident, upon a more careful examination, that th^. 
opinion muft neceflArily be erroneous ; and that thit 
infeiSt, which was affirmed to be the Heffian fly, 
could have no relation to that which was found to 
>e fo injurious to the wheat when growing in the 
field. Repeated obfervations were made at that time 
by a gentleman of Shelter-lfland and myfelf, to 
afcertain the fadt, whether there was any coooexioa 
between thefe two fpecies of infeds, and whether 
the infed which was upon the wheat in iheaf did in 
reality any mifchief to the grain. When the (heaves 
of wheat were (haken, there fell out a fmall white 
infedt which very much refembled the one commonly 
called a bookloufe ; this as it grew larger appeared 
gradually to turn of a brown colour, and to have* 
•beings, but not to undergo any regitfar transformation 
Bike many other fpecies of inieifls ; and at laft it ap- 
peared to become a fmall black fly. There was no 
other fpecies except this which could be imagined 
fo be the Heffian fly, and this did not af^ar to 
derive any nourifhment from the grain ; it was moft 
probable that it was fome kind of infed which war 
brought in with the wheat from the field, and only 
harbored during the winter feafon in the draw, and 
lijight perhaps have been eafily difcovered before if 
the wheat had been examined. The appearance of 
bran, which fell from the (heaves, we fuppofed ought 
rather to be accounted for, as proceeding from mice 
or wcazles, or fome other gaufe of the like nature. 
It will be impoflible in an account intended to be fo 
concife as the prefent, to relate every minute parti- 
cular; it was, however, fufliciently obvious, both 
from the (hape of this fpecies of infed, and from every 
other attending circumftance, that it could have no 
connexion with the infed which had been found on 
the wheat i^ the field, and this opinion was abund- 
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Imtly confirmed by fucceeding obfervations. In the 
fpring of the year eighty-feven, the infecft in the 
field, and which proved to be the real Heffian fly, 
multiplied fo extremely fad on the green wheat, 
that at the enfuing harveft many fields were almoft 
wholly deftroyed ; and in the fall of that feafon the 
wheat then growing fuffered as great injury as wheat 
had done before in the fpring ; and the harveft next 
enfuing, which was in the year eighty-eight, was cut 
off almoft univerfally. The kinds of wheat then 
moft generally in ufe among farmers in that part of 
the country, were the red-bald, and the fpring or 
fummer wheat ; both of thefe were equally affedlcd : 
Rye, the lefs affcfted in general, was in many placed 
tnuch injured ; and what appeared moft Angular, was» 
that a piece of fummer barley, belonging to the gen- 
tleman before alluded to, was about that time wholly 
cut off. After fo general a deftrudlion of wheat for 
two fucceffive harvefts, farmers began to turn their 
attention to raifing rye, and that kind of grain wad 
in general fown in the fall of the year eighty-eight, 
except in fome few inftances where the bearded 
wheat had been obtained j and at the enfuing har- 
veft in the year eighty-nine, the infed appeared to 
be gone. In the fall of the year eighty-nine, the 
feveral forts of bearded wheat were pretty generally 
introduced, and the harveft next following, which was 
in the year ninety, was in general very fine, and very 
few of the infed were to be feen. This fuccefs, which 
enfued in confequence of the introdudion of bearded 
wheat, gave great encouragement to farmers, and in- 
duced them to fuppofe that the raifing of that fort 
of wheat alone, without any other precaution, would 
in future prove an effedlual remedy againft the de- 
ftrudlion occafioned by the Heffian fly, but experi- 
ence foon after difcovered this to be a miftake ; for 
notwithflanding the ufe of that kind of wheat, the 
fly again increaied in the laft year, fo as to be found 
in great numbers in many places, which could be at- 
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tributed to no other caufc except this— that the wheat 
had been fown fo early in the fall preceding, as to 
afford it an opportunity to increafc. It may not be 
improper here to remark, that fowing wheat early ia 
ihe fall, is a circumftance very neceffary to be at- 
tended to on Long-Ifland, that the wheat may ob- 
tain a good growth before the cold weather, and be " 
lefs liable to be injured by the fevere frofts which 
frequently happen in the winter feafon when the 
ground is not covered with fhow. From this con- 
cife view of the firft appearances, increafe and de- 
cline of this fpecies of infedl in this part of the 
country, and its revival again in the laft year, it 
will appear, that bald and fummer wheat will 
continue and multiply the fpecies, until the grain is 
deftroyed j that on the contrary, rye and the various 
kinds of bearded wheat will foon reduce them to an 
inconiiderabl^ number ; but that bearded wheat alone 
will not have that good efFeft unlefs it be attended 
with the circumftance of being fown late ; and that 
the idea which has been pravalent in many parts of 
the country, that there exifts fome principle in the 
nature of the infed itfelf, which will caufe it to de- 
cline, or wholly difappear, in any particular place, 
after it has prevailed there for three fucceflive years, 
is an opinion which experience has Ihewn to be er- 
roneous ; and that the better opinion is, however, un- 
favorable it may be to the profperity of our country, 
that the changes to which the fpecies is fubjed with 
refped to number, can only arife from unfavorable 
feafons, or from the want of proper food for fubfift- 
ence. When this infedl firft began to prevail in the 
manner as above related, I confidered it as a ihatter 
of importance to afcertain its nature and mode of 
propagation, and the number of generations it paff- 
ed through in a year, and in the two years above 
mentioned, in which it proved fo generally deftruc- 
tive to wheat, I made a variety of experiments and 
obfervations on that fubjed j and from fome of thefe, 
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I was at firft inclined to fuppofe that there might he 
three generations of the infed in a year ; but after- 
wards, upon further examination, it appeared fuffi-" 
cientiy evident that there could be but two ; and in 
tbis opinion I have been more fully confirmed, fihce 
I have had an opportunity of making repeated ex- 
aminations into the nature of the infedt in the lad 
year. The refult of thefe obfervations has been, that 
the Heifian fly is an infedt which has no dependence 
l&pon the wheat in grain, either for food, or as a place 
in which to depofit any nit or egg for the preferva- 
tion of its fpecies ; but is in the winter feafon ^ 
chryfalis, and remains through the whole winter in 
the field, on the green wheat, without fufFering any 
apparent injury from froft or fnow, and is transform- 
ed into a fly, as foon as the weather becomes warm 
enough in the fpring. The time when this trans- 
formation will begin, appears to depend upon a cer- 
tain degree of heat in the atmofphere continued for 
feme length of time, and will therefore vary in the 
fame climate or part of the country in different years, 
according as the feafon in the fpring of the year may 
be more or lefs forward, ^nd will very probably, for 
the fame reafon, vary much more confiderably in dif- 
ferent climates or parts of the country in the fame 
year ; but although this transformation appears to be 
effcfted by a certain degree of heat, yet it is far from 
being univerfal in the whole fpecies at the fame time, 
but continues according to the befl; obfervations that 
I have been able to make about three weeks. This 
variety in the time of making this transforraatbn in 
the fpring of the year, under the fame circumftances 
with refpeft to heat, and in the fame feafon, can 
perhaps be accounted for in no other way than by 
fuppofing that it muft proceed from fomething pecu-. 
liar in the conftitution of the infed itfelf ; for it fecms 
not very probable that it fhould be occafioned by the 
different times in which the infed may have become 
a chyyfalis in the fall next preceding, after it haa 
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\sjtxi under the liiow, aad fubjedted to froft during tbe 
■whole winter. In the year eighty-feven, this trans- 
formation began about the fixteenth of April, and 
<f nded about the firft of May ; and this I believe may. 
be confidercd a,s the ufual tirade of it^ commence- 
xnent and cojitinuance on the eaftern parts of Long^ 
Wand., and perhaps on thofe parts of the continent 
•which are adjacent. The fly difeogages itfelf fronv 
the wheat by boring a fmall round hole through thc^ 
brown cafe in which it is enclofed, and through^ thcr 
leaf of the wheat juft oppofite to the plage where it 
is lodged, and this hole max be eafily difcovered as» 
long as the ftubble remains entire. Whenever the. 
fly has been hatched in the houfe, it always comes, 
forth from its brown cafe, wrapt in a thin white fkin, 
which it foon breaks and is then at liberty, and there 
is every reafon to fuppofe that the fame effeft is pro-, 
duced in the field. The fly, very foon after it comes 
put, is prepared to fpread itfelf in the field where it 
jjaslain during the winter, or take its flight to moic 
diftant places in fearch of wheat on which to lay its 
eggs or maggots ; and it is at this time that it has an. 
opportunity of going on to fummcr wheat, which 
■would otherwife efcape without being injured.. The. 
great variety in the tinje of its firft coming out, pro- 
duces the like variety in the time of its depofiting 
the maggot on the wheat, but this I fuppofe may be 
generally placed between the 20th of April and the 
loth of May ; but this period of time, like the for- 
mer mud neceffarily be regulated, with. refpe6l to its 
commencement and continuance, by the feafon ; andr 
may perhaps be aflfedled by bad weather and unfa- 
vorable winds, which may benumb the fly and pre-, 
yent it from taking its flight. It is fuppofed that the 
fly in its progrefs from one place to another, and on 
fields of wheat, is inclined to keep in fmall fwarms ; 
and this opinion appears probable from this circum- 
fiance, that fome fields of wheat are frequently much 
more injured than others which arc not far diftant^ 
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afid the fame field is frequentlj injiirec) in fmall 
patches wbilil other parts appear in fome meafure to 
have efcaped. The maggot is properly thefirft ftate, 
or mode of exiftence, with the infedl ; for although 
it appears, at fi.r(l« to refemble an egg, yet I am in« 
clined to believe that the fly is viviparous, for I never 
could difcover that any transformation took place, 
from an egg to a maggot. It is always found between 
the Igweft part of the leaf of the wheat, and the 
part which forms the main (talk or draw, to the lat* 
ter of which it clofcly adheres ; and is generally 
within the outfide leaf, fo as to lie as near the root as 
poffible ; but to this there are fome few exceptions ; 
for it is fometimes, though very rarely, to be found 
a little above the upper joints ; but inftances of its 
being very far from the root are fo rare, that I never 
could find but one or two which lay above the high- 
eft joint. It refembles at firft a very fmall white nit, 
and as it grows larger, becomes a fluggifh, and aU 
moft inanimate maggot, of a white colour, and ca* 
pable of very little perceivable motion. In this ftate, 
the proper and moft natural food of the ii)fe<fl, is the 
fap or juice of that kind of green wheat which has 
the moft delicate ftraw ; next to this may be ranked 
the fevecal kinds of wheat whofe ftraw is more fitnl 
and folid, fuch as the various forts of bearded wheat; 
and the great red-bald, or red-chaff wheat ; and next 
to this may be ranked rye ; with re^ed to barley, 
I have not had information from different parts of the 
country, but from the inftance above recited, I ant 
inclined to believe, that as a food which is agreeable 
to the infedl, it ought to be ranked with rye, if not 
before it. Some have affirmed, that the maggot has 
been found on oats, but I never could difcover any 
on that kind of grain. The manner in which the 
maggot obtains the fap, or juice of the grain, appears 
ID be altogether by fudtion, which is very probably 
performed through fome very fine and imperceptible 
tubes* It appears, deftitute of any faculty of cor- 
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roding tfaeTolid part of the ilraw ; and as it grows lar^ 
ger its whole body indents the flraw, and prevents 
the rife of the fap, and the grain either falls down, 
or perifhes before it has grown to be of any confider- 
able height. The fize of the maggot when full grown, 
«nd the time neceffary to complete its growth, de- 
pend in a great degree on the quantity of nouri(h- 
ment it may obtain from the grain, and the number 
of maggots that may happen to be on one ftraw. 
This, according to the beft of my obfervations, is 
fomewhere between four and &x weeks, which will 
ibring the time in which its growth will generally be 
completed, to be in the firft part of June. But here 
the fevcral caufes of variety in the time of its being 
laid in the wheat, and of its completeing its growth, 
both *confpire to render this time fo various, that 
fome will be full grown, and others transformed in- 
to a chryfalis, whilft others are fmall ; and this cir- 
cumftance has no doubt led many fkilful obfervers 
to fuppofe-, that there are two complete generations 
of the infed before harveft. From this account of 
the maggot it will be obvious, that this is the ftate 
in which the infeft deftroys the grain ; for as foon as 
it has obtained its growth, it is traiisformed iiito a 
chryfalis of a dark brown colour, in which ftate it 
requires no further nourifhment, and appears then td 
dp no other mifchief to the grain, than what may 
arife from indenting the ftraw. The chryfalis is the 
fecond ftate, or mode of exiftence, which the infed 
aflumes, and is that in which it is moftly obferved. 
It is found in this ftate in the time of harveft, and 
when the grain is gathered, remains in the ftubble 
until it is transformed into a fly : But to this there 
are fome few exceptions ; for thofe which are fome- 
times in the upper joints, and may happen to be fo 
high as to be above the fickle or cradle when the 
grain is gathered, will of courfe be gathered with it, 
and muft always go with the ftraw, becaufe they 
adhere too clofely to it, to be beaten, or thre^ied 
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<^, without being deftroyed. The length of time, 
for which the infeift will continue a chryfalis in the 
fumaier feafon, is no doubt fegulated in a great 
degree by the quantum of heat which it may enjoy 
in that fituation* For this reafon it is very pro-* 
bable, thaf in different parts of the country, and 
in different expofures to the fun, this period of time 
may vary very confiderably ; but though different 
degrees of heat may produce this effeft, yet this muft 
be underftood to be within certain limits j for the 
chryfalis can endure but a very fmall degree of heat 
beyond that which is ufual in its natural iituation in 
the field. Befides thefe effefts proceeding from heat, 
I am inclined, for feveral reafons, to fuppofe that 
different degrees of moillure will produce effeds of 
a fimilar nature* i. Becaufe the chryfalis will perifh, 
when expofed to the rays of the fun, in fuch manner 
as to become very dry, and have all its natural moif- 
ture exhaled. 2. Becaufe the fly when hatched in 
the houfe, where the chryfalis has been kept more 
dry than in the open air, will always come forth very 
feeble and will never acquire that life and adtivity 
which it mufl be fuppofed to.havfe in the field. 3. Be- 
caufe there is reafon to believe, that too great a de- 
gree of moifture will, in this cafe, produce effefts 
fimilar to thofe which muft arife from too fmall a 
degree of heat. Although it will prove fatal to the 
chryfalis, to be expofed to any degree of heat, beyond 
that which is ufual in the open air in the fummer 
feafori, yet cold and wet, even in the greateft ex* 
tremes ever known in our climate in the winter fea- 
fon, appear to affedl it no other wife, than to continue 
it in the fame ftate, and prevent its transformation 
into a fly, until it can again enjoy that degree of heat 
and moifture which is moft agreeable to its conftitu- 
tion. Thefe circumftances render it difficult to af- 
certain with precifion, the length of time that the 
infed.wiir continue a chryfalis during the fummer 
fcafon. But from the beft obfervations I have becti 
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able to make, it is not lefs than two monthsi and majr 
be prolonged to a much longer time by any of the 
gaufes before mentioned. All thefe feveral caufes of 
variety in the time of its continuing in this ftate, 
together with the various times in which it is firft 
fi)rmed into a chryfalis in the month of June, con- 
spire to render the period of time in which it makea 
its next transformation into a fly, much longer than 
any of the other periods of time in which the infedl 
makes its feveral transformations. It generally be- 
gins about the 20th or 25th of Auguft, and continues 
ifk a greater or lefs degree through the whole moqth 
of September, but by far the greater part of the f pe- 
des are without doubt transformed into a fly, in thd 
firll part of this latter month. This appears fuffi- 
ciently evident from this confideration, that wheat, 
£>wn early enough in the feafon to be up in the firft 
week in September, will generally be detlroyed ; and 
on the contrary when it is fown To late as not to be 
up until fome lime in 06lober, it will in a great mea- 
fure efcape. I have fuppofed this transformation to 
take place, between the 20th of Auguft and the ift 
of 0<9.ober, but this ought no doubt to be underftood 
with fome exceptions ; for it is very probable that in 
fome few inftances, and in fome particular fituations 
with refped to heat and moifture, it may begin fomc- 
what fooner j and on the contrary, if the weather 
fhould prove moderate in the month of Odober, there 
is no reafon to doubt but that it may continue in fome 
degree through the greater part of that months A 
refledion will here naturally arife from the foregoing 
account, that nature appjears to have fixt this trans- 
formation to commence with, and continue through 
the whole of that feafon of the year, which is moft 
proper for fowing wheat. The fly is the third and 
laft ftate of the infedl, and completes what I have 
here termed one generation. It very much refem- 
bles the mofchetto, except that it is much fmaller 
and has a fliort bill. 1 never could difcover that it 
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preyed upon the wheat, and very probable that it 
fequires no other nourifhment than what it may ob* 
tain fron) dew or moifture. It is of a texture fo deli- 
cate, as to be injured or deftroyed by the flighted ac- 
cident. Soon after it becomes a fly, it again lays the 
maggot on tbe wheat fown in the fall ; and if this is 
not up at the particular tiipe the fly requires it, the 
niaggot mult be in great meafure lofl, and the fpecies 
reduced to a fmall number. It is diflicult to dif- 
covev for what length of time the infe<% will continue 
a fly in its natural lituation in tbe field : in all in* 
ftances where it has been hatched under pover, or in 
^lafles provided for that purpofe, it has foon periflied; 
and if we may reafon by way of analogy from the 
cafe of other infeds, there i$ little reafon to doubt, 
but that the time of its continuance muft be very 
ihort. The maggot generally proves more deftruc- 
tive to wheat in the fall of the year than in the 
fpring| and before cold weather is transformed into 
« chrylalis, in which ilate it is. prepared to remaia 
during the winter, and in the fpring will again b^ 
transformed into a fly ; which completes two gene- 
rations of the inled in one year. 

It may not be improper here to mention fome few 
experiments and obfervations which I have made on 
this fubjeft ; all of which appear to confirm the 
foregoing opinion refpeding the number of gene- 
ration3 which this infed pafles through in a year. 
A number of the chryfalis gathered from the wheat, 
about the middle of laft June, were kept in the 
houfe in glaflcs, and in a fituation where they were 
not expofed to the rays of the fun, and a part of 
tbofe were transformed into a fly between the loth 
^nd 13th of September ; and a number of others 
gathered from the fl:ubble after harveft, and placed 
in the lame fituation, became a fly about the fame 
time. The remainder of thofe, which were not 
transformed into a fly at that time, continued in the 
lame fl:ate until the weather became too cold fur 
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them to * make their transformation. In the year 
eighty-feven, I made experiments of a fimilar nature, 
with only this difference, that the chryfalis was^x-^ 
pofed to the rays of the fun in fuch manner that 
the heat would not be too violent, and in this cafe, 
a. few of them were transformed into a fly, as early 
as the middle of Auguft. It muft however be ob- 
ferved, that in all experiments made in this manner, 
there is reafon to fuppofe fome degree of uncertain- 
ty, becaufe the chryfalis is removed from its natural 
fituation : for this reafon I have always fuppofed, 
that the beft method to arrive/at truth on this fub- 
je6l, is to examine the progress of the infed in the 
field ; and with this view I examined the ftubble of 
a field of .wheat, where great numbers of the infedl 
were to be found, as often as twice in a week, from 
' the itt of September until the 14th of November in 
the lad fall, and found them continually to diminifli 
in number, but that there were ftill fome few of the 
chryfalis remaining, Thefe I have fuppofed muft 
cither beconfidered as fome few which were anoma- 
lous, and never intended by nature to undergo any 
transformation; or elfe it muft be concluded, that 
many of thofe which become a chryfalis Jate in the 
month of June, will remain in that ftate for fo long 
a time, that the weather will become too cold for 
them to be transformed into a fly in the fall, and 
then they muft neceflarily continue in that ftate 
through the winter, until it becomes warm enough 
in the fpring : and if this latter conclufion be con-i 
fiftent with truth, it will follow, that fo far as re-^ 
fpedls thefe, there jcan only be one generation in a. 
year. It is an opinion entertained by many, that 
there are three generations of this infed in a year ; 
but in anfwer to this, I ftiall only obferve, that in- 
dependent of what has been before faid on this fub- 
jed:, this opinion muft appear improbable from this, 
confideration — that if we fuppofe three generations 
in a year; it will follow, that the infed wUl be twico. 
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t iy before harveft, and the fecond time of its being 
a fly muft happen when the wheat is in the milk, oc 
very near it ; at which time it is fo large and rank, 
and fo foon after changes its colour and becomes 
dry, that the maggot which muft then be laid in it, 
would not have futficient time to complete its growth, 
and would therefore perifh, and in the fall of the 
yearthe infe£t would difappear. Others are of opin- 
ion, that there is fo great a variety in the transform- 
ations of this infed, that it may be found in all its 
different ftates, at all times in the year, excepting 
in the cold weather, or in the fpring. From what 
has been before obfervedon this fubjed, it appears^ 
that this oinnion may very probably be true, fo far 
as it refpeds the month of September, and a part 
of Odober, and poffibly with refped to the latter 
part of May, if the fly, which is hatched in the 
fpring, (houid continue until that time ; but cannot 
be applied with propriety to June and July, in which 
months I have fuppofed that the infed does not exift 
in the ilate of a fly. It is probable that this opin- 
ion may have arifen from thefe circumflances ; that 
there are feveral fpecies of gnats, or flies, which 
may very eafily be miftaken for the Hefiian fly ; and 
that in examining wheat, to difcover whether the 
infed is transformed into a fly, it is very difficult to 
diftinguifli the (hells of the chryfalis which have lain 
in' the wheat during the winter, from thofe of the 
next generation which has fucceeded them in the 
fpring and fummer following ; and this latter circum* 
fiance, without great care, will be a fource of per-, 
petual miftake and error to thofe who may examine 
into the nature of the infed, and is perhaps one of 
the greateft obftacles to arriving at certainty on this 
fubjed. 

Of all the various methods which have been pro- 
pofed to the public, for preventing the injurious ef- 
feds of this infed, that of raifing the different forts 
of bearded wheat has befl; fucceeded. This kind of 
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wheat having a more folid ftraw than the bald wh^at, 
refifts the impreffion made by the body of the infed, 
and in a great meafute prevents the injui^y which aris- 
es from pi^cvcnting the rife of the fap ; and for lh« 
fame reafon is very probably more difagreeable to 
the conftitution of the infedi During the laft year^ 
I had an opportunity of making one fair experiments 
to determine whether any preference ought to be 
given to any one of the different forts of wheat, 
whofc ftraw is more firm and folid than the bald 
wheat. I fowed three different forts of wheat, ad-^ 
joining to each other, and all at the fame time ; th« 
white bearded, the yelloW bearded, and the great 
red-chaff wheat, whofe ftraw is equally hard with 
that of the bearded wheat ; of thefe three fort«> 
the red-chaff was by far the mod injured ; and th« 
yello^v bearded which lay adjoining to it, leaft of all. 
1 fhall now take the liberty of fuggefting a me- 
thod of deftroying the infect, which naturally occur- 
red to my mind, on obfcrving that it is not to be found 
in any other ftate than that of a chryfalis in thd 
time of harveft, and that it remains in that ftate itt 
the ftubble for fometime afterwards ; and that is, t$ 
de/iroy the Jiubble of grain Jbon after the harveft. 
Whether this would be beft effedled by burning of 
otherwife, and when the grain in this cafe ought 
not to be cut with the fickle rather than mowed or 
cradled, and whether the cofts that would attend it 
would not overbalance the advantage, are points to 
be taken into confideration in determining whether 
any thing of this kind would be feafible, and which 
I fhall not now pretend to difcufs ; but if the ftub* 
ble of wheat were to be univerfally burnt, turned 
over with the plough, or deftroyed in any other man* 
ner, Ibon after harveft, and this were to be done for 
feveral years together, I have little doubt but that 
it would prove an effedlual mean of deftroying this 
whole fpecies : I here mention only the ftubble of 
wheats becaufe it is not very probable that the fpe^ 
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dies would be' continued long on rye, mere efpectaU 
\f as that can be fown much later than wheat, with* 
out injury from the winter ; but the Hubble of rye 
might, if neceflary^ be as eaiily deflroyed as that o£ 
wheat ; and if in aid of this the be ft fort of be«rd« 
ed wh^t were to be ufed, and that to be fown as 
hte as poflible confiftent with a good crop, it would 
be fttll more likely to fucceed. With refped Co the 
probability of their being imported from any foreign 
country, I ihall make only one remark, that from 
the foregoing account it appears evident, that they 
may be removed from their natural fituation in the 
field, and be kept alive long enough to be carried 
acro^ the Atlantic ; from which circumftance it ap* 
pears poflible that they might have been imported 
in draw or ftubble. It has been generally remarked, 
that in fpreading over the country they go between 
twenty and thirty miles in a year ; but as they are 
a fly twice in the fame feafon, it appears probable, 
that the fly itfelf never goes much farther than 
twelve or ftflteen miles. Before this fubjed is con- 
cluded, it ought to be remarked^ that the truth of 
what has been here faid concerning the nature of 
this infedy and the feveral generations through 
which it pafles in a year, does not entirely reft on 
my own particular experiments and ofefervationi^ 
but has been corroborated by the obfervatioos aod 
experiments of the gentleman, to whom I have 
before alluded in treating on this fubjed. How 
far this account may have been confir^med, or 
coQtradided by others who may have obfervcd 
the various phenomena of the infed, I . am not 
id>le to fay ; but if it ihouid appear upon forth^ in^ 
veftigaticfu, that what has been here advanced is er** 
roneous, it ought to give me and every other lover of 
truth, great pleafure to ftand corred^d, on a fubjed 
of fo much importance to the public,— It has bcea 
befoie obferved, thai the fnreft way of arriving at 
truth on this fubjed; is to exaitaine the progrels of 
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the infed in the field ; and to carry this into effcd^ 
I would fugged the following method : Let thofe 
who may have leifure and curiofity on this fubjed, 
and who ma/ reiide in different parts of the country 
where the infed may prevail, fow fmall patches of 
different kinds of wheat, as often as once or twice in 
a month, during the whole feafon, adjoining to fome 
field of wheat or ftubble, where the infed may be 
found in greateft number ; and let the progrefs of 
the infed: be obferved on thofe different patches of 
wheat ; and let the refult of thefe obfervations be 
coUeded and compared with each other ; this, if it 
could be carried into eSed, I have conceived would 
be the fureft method of arriving at -certainty on this 
fubjed, and perhaps fomething not now thought of 
might be difcovered, which would prove an effedual 
remedy againfl the injurious effeds of this infed. 



Obfervations on the Drilling of IVfeat. 
By Walter Rutherford, Efq. 
Gentlemen, 

AS I confider wheat as the firft ftaple of the trade 
and wealth of the middle itates, I beg leave 
to recommend a method of promoting this article, 
without adding to, but rather diminifhing, the ex* 
pence of culture. 

The drill hulbandry has been long recommended 
and pradifed in England, but in a manner fo com- 
plicated, machinery fo expenfive, and fuccefs fo va- 
rious, that it has never ^ome in general pradice 
there, nor attempted in that method in America ; 
but fome years ago a farmer in Somerfet county, in 
New-Jerfey, firft introduced a feed-drill of his in- 
vention. Being a feed-box over a cylinder that 
turns with the wheels, with four holes in the - 
box, that anfwer notches floped in the cylinder, by 



Obfervations on the Drilling qf Wheat. 87 

which the feed falls Into drills at thirteen inches 
apart, which machine is drawn by a pair of horfes, 
with a tongue to turn it ; when turning, the wheel 
to be held fail, and bringing the wheel to run in the 
outiide drill ; and afterwards drilling the head-lands, 
the whole field will be drilled at thirteen inches 
apart, and may put in about eight acres a day, be*- 
ing underftood to be well harrowed before drilling. 

The advantages of this method is found by the 
experience of many farmers to be, ift, It takes 
fomewhat lefs feed — 2d, The feed is much better 
covered — 3d, The ridges on each fide mouldering 
gradually on the green grain, prevents it from freez- 
ing out, or being winter killed — 4th, It is fheltercd 
from the bleak fpring winds— 5th, It drains off the 
wet — 6th, it better ftands the drought, the roots be- 
ing well covered. 

Where the land is richly manured, perhaps this 
method may not be fo neceflary ; and if the fallow 
is covered with large ftones, or flumps of trees, it 
will be impradicable ; but on land confiderably ex- 
haufted, our farmers have experienced great advan- 
tage ; I reckon it yields about a third more — my 
neighbor, a judicious farmer, thinks it yields him 
double the old method. When I firft pradifed this 
way, it was on a field that the year before was in 
fummcr grain ; one part of it gave a much better 
crop than the reft ; without diredions, the teamf- 
man fowed this part by hand ; moft certainly the 
crop proved to be the worft part of the field, which 
many of the neighbors viewed, and next year be- 
gan, and in general have followed this pradice. 
Our carpenters deliver this drill compleat for eight 
dollars. 

New-Tork^ Feb. 28, 1792. 
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RefpeBing a PUn of a Meteorological Chart, for ex^ ♦// 

bAUing a comparative view of the Climates of i 

North America, and the progrefs of Vegetation, by , 

Simeon De Witt, m. a, p. s. ^:§ i 

!*< 

IT will not be denied that it is a defideratam, of no fcJ 
fmall moment, in pradical agriculture, to be ena- 
bled to afcertain, with as much precifion as the na- 
ture of the cafe will admit, the relative degrees of 
heat and cold, and of the progrefs of vegetation, 
through the feafons, in the various climates of Ame- 
rica, and fo to arrange them, as that they may be 
obferved in the readied manner. Without adducing 
any other reafon, a fingle refledlion will convince one 
of its utihty ; for, as the ftate of vegetation is very 
difierent in different climates at the fame time, with-| 
out knowing what allowances are to be made on this 
account, the farmer, in one climatej will not be able 
properly to apply to his pradice the experiments on 
hu(bandry made in another ; and unlefs the refult 
of the obfervations, from which this knowledge is to 
be deduced, be conveniently arranged, one will be 
neceflitated to rumage through a confufed heap of 
meteorological tables, colleded from various quar- 
ters for a fucceflion of years ; a bufinefs too difficult 
to prove generally beneficial. It is in fome meafure 
owing to this caufe, that we profit fo little by books of 
hulbandry written in Europe. 

To obviate thefe inconveniences is the defign of 
the plan which I have the honor of prefenting. The 
rcqiiifites for conftrufting it wall be, befides the com- 
mon obfervations on the weather, obfervation^ on the 
annual commencement, progrefs, maturity and de* 
,ca^ of vegetation, made in various parts, for a num« 
ber of years ; the averages whereof may be taken for 
ftandards by which to exhibit a comparifon of Cli- 
mates. 

To efFeft this defign, I would propofe that the dif- 
ferent focietics on the continent, which comprifc 
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agriculture among the objefts of their inftitution, be 
requefted to co-operate. 

The remarks on vegetation ftiould commence with 
the firft appearance of it in the fpring, and be made 
on grafs in general, the budding of trees, the flower- 
ing of plants, the maturity of the feveral kinds of 
winter grain and fruit, and the falling of leaves, and 
other fymptoms of decay, in the fall. In theft ob* 
fervations a preference (hould be given to thofe ve- 
getables which are of the moft valuable kind, and to 
others which are known to be common to all the 
places where the obfervations are made. Cultivated 
annuals, the feeds of which are planted or fown in 
the fpring, (hould be entirely omitted, as their for- 
wardnefs depends principally on the degree of care 
beftowed upon them. In general, the Linnean, as 
well as the vulgar names, fhould be given, fince the 
latter are "well known to differ in many inftances^ 
even in dates adjoining each other, and therefore 
might lead into error. After a fdfficient courfe of 
obfervations is completed, fuch vegetables as will beft 
anfwer the purpofes intended, may be feleded for 
the meteorological chart. 

A mean between the extremes of heat and cold 
within the twenty-four hours, which I think will be 
bed determined by the ftate of the thermometer at 
or before fanrife, and the middle of the afternoon, 
fhould be taken for the temperature of the weather. 
Perhaps it would not be amifs alfo to note the firft 
appearance and difappearance of birds of paflage, 
particularly the fvvallow, as a criterion by which to 
judge of the advanced ftate of the feafons. 

Explanation oj the Chart. 

At the head of the chart, on the right hand fide, 
are to be the names of the places, where the obfeiv- 
ations arc made, oppofite to their refpective latitudes, 
exprefled on the graduated fcale immediately below 
tbem ; from each place a line is drawn perpendicu- 

N 



JO Plan of a Meteorological Charts 

larly downwards. The large fpace on the leff, is 
for the remarks on vegetation, oppolitc to the feveral 
months in which they occur. The next column is 
divided into months, and its fubdivifions, carried by 
ilraight lines hprizontally acrofs the chart. In the 
next column the mean degrees of heat, taken from 
Farenheit's thermometer, are to be infcrted for every 
ten days throughout the year ; from each of wbich^ 
curve lines are to be drawn, in fuch a manner, as to 
interfed the perpendicular lines of the feveral places 
oppofite to thofc times refpedively, in the column of 
months, of which they are of the fame temperature. 
Perhaps it would be of ufe to have three columns^ 
inftead of one, for the thermometer ; one to receive 
the mean of the morning obfervations, the other the 
mean of the afternoon obfervations, and the third the 
wean of the two others. In the fame manner, dotted 
lines are to be drawn, to Ihew at what times any of 
the phenomena of vegetation occur at diflfererit pla- 
ces. The ncceflity of this diftinftion arifes from the 
circumftaoce, that the thernK)meter and vegetation 
do not exaftly keep pace with each other. 

Farther to illuftrate the ufe of this chart, let it be 
required to find what time at Williamfburgh corref- 
ponds in temperature with the firft of Mgy at New- 
York. In the perpendicular line of New-York, take 
that point which is oppofite to the firft of May, and 
from thence follow the direftion of the black curve 
lines, till you interfed the line of Wijliam(burgh, and 
the place in the column of months to which you are 
oppofite, will exprefs the required time. Again, let 
it be required to find when wheat is ripe at Williamf- 
burgh — In the column of remarks fee the figure an- 
nexed to that remark, w^hich expreflfes the day of 
the oppofite month ; and from that part of the month 
follow the diredion oi iht dotted Wnts, till you inter- 
fed the line of Williamfburgh, and the time will be 
ihewn in the column of months oppofite to it. 
' It is a fad well known, that the weft;ern parts of 
this country do not correfpond in climate, with tbofe 
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Ijing in the fame latitude- along the fca coaft. I£i 
therefore^ fuch a chart be conftrudled^ from obferva- 
tioos made in places near the Atlantic, correfpond* 
cnt obfervations made in the interior parts of the 
country^ will enable us to afcertain to what latitude 
in the chart they are to be referred. 

If a diftinft chart were conflruded, on the fame 
plan, for the principal places in Europe^ one might 
with equal facility, by the help of both charts, com- 
pare their climates with thofe of America. 

It is to be obferved, that the plan wtiicli I have 
produced, muft be confidered as a mere defign, as t 
have but lately taken up the idea, and have no ma- 
terials at prefent before me,, from which I might 
make an attempt to come any way near to the truth ;. 
bat I truft it is reprefented fufficiently plain to ihcw 
its nature and ufe, and that the advantages of it will, 
at firll view, appear of fuch importance, as to engage 
fcientific gentlemen to colled and contribute mate- 
rials for perfedting it. 

Result ^Thermometrical Observations y&r the" 
year 1790, made at the city of New-Tork^ 
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INTRODUCTION- 

Corre/pondence between the Prejident of the Society ^ and 
the Prejident of the Chamber of Commerce^ refpe^^ 
ing the IntroduSlion of Plants and Animals fromfo^ 
reign Places. 

New- York, 5th Dec. 1793. 
SIR, 

THE legiflature having, with a view to commer- 
cial and agricultural interefts, been pleafed to 
incorporate your chamber, and the fociety for the 
promotion of agriculture and ufeful arts, over the 
latter of which 1 have the honor to prefide, it be- 
comes our duty mutually to forward their views in 
the formation of thefe porporations. There can be 
little doubt that the profitable commerce of this 
country muft be founded upon its agriculture, and 
that its agriculture derives new vigor from the ex.- 
tention of its commerce. In thefe views, our inter-^ 
eft and that of the ftate are too clofely connecSed to 
permit me to doubt the readinefs of the refpedable 
corporation over which you prefide, to attend to 
every objeft which may intereft our agriculture ; nor 
will they, Sir, I truft, find any difficulty in beUeving 
that the agricultural fociety will cheerfully embrace 
every means that they Ihall fuggefl: for extending the 
commerce of this ftate* The requeft which I am 
BOW to make, on the part of the fociety in which I 
prefide, will indeed rather be a tax upon the pub- 
lic fpirit of the members, individually, than upon 
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the chamber ; but it is a tax which I am fatisfied 
that they will readily pay, if it meets the approba- 
tion, and is recomrnended by the corporation. Iq 
this perfuafion, I inclofe a draft of general inftrudions 
for captains of veflels failing in the employ of the 
members of your chamber, with a requeft on the part 
of the fociety, for the promotion of agriculture and 
ufeful arts, that they may, under the patronage of 
the chamber of commerce, be recommended to their 
care and attention. Not having yet had any oppor- 
tunity of confulting the fociety on this fubjed, I Qiall 
lold myfelf perfonally bound for any reafonable ex- 
pence that may be incurred. If the chamber of 
commerce (hould adopt the inftrudions, with any 
alterations that they may deem proper, the fecretary 
of the agricultural fociety, Samuel L. Mitchell, Efq. 
on their being fent to him, will have a number of 
copies printed and diftributed to the members of 
your fociety, who will be pleafed to give them, or 
fuch of them as they may refpedively approve, in 
charge of the captains of their veffels, and dired them 
to be ftuck up in their cabbins. 

I have the honor to be, Sir, 

With much confideration and efteem, 
Your mod obedient humble fervant, 

ROBERT R. LIVINGSTON. 
John Broome, Efq. Prefident of ? 
the Chamber of Commerce. 5 



At a Jlated Meeting of the New- York Chamber of 

Commerce, held at their Chamber the 'jthof 

January, 1794. 

A COMMUNICATION of the fociety for the 
promotion of agriculture and ufeful arts, by letters 
from Robert R. Livingfton, Efq. prefident, and Sam- 
uel L. Mitchell, Efq. fecretary, was read, and the 
objed of that communication being approved, it was, 
upon motion, refolved 
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That the corporation of the chamber of com- 
merce of the ftate of New- York, in the United 
States of America, recommend a compliance with 
the following inflruAioos, to all captains of veflels 
failing fiom this port to Afia, Africa, the north of 
Europe, or the fouthern or weftern parts of North- 
America, as far as may be done with perfed fecuri* 
ty to the property and intereft of their owners ; and 
that they may caufc a feiir printed copy thereof^ 
with which they will be furniflied, to be ftuck up 
in their refpedive cabbins. 

By order of the CbaaAer^ 

JOHN BROOME, Prefident. 

Attejl. Wm. Laight, Secretary* 



Instructions to Captains of Vejfels faiBng to any 
part of AJia, Africa^ the North of Europe^ the 
Southern or Weflern farts of North- America. 
Firjl. PROCURE a fmall quantity, not exceed- 
ing one quart, of thofe kinds of grain which make 
the principal food of the inhabitants^ and this even 
though it Ihould be wheat, barley, rye, oats, or 
maize ; for though thofe grains are common in thi»' 
country, yet there are varieties which may be ex- 
tremely important, as was infianced in the accident- 
al introdudion of the white ybearded wheat, which 
was found to refift the infed when every other fpe- 
cies was deftroyed by iU 

Second. Procure alfo fmall quantities of the feeds 
of thofe kinds of pulfe and legumens which are of 
any eftimation in the opinion of the inhabitants of 
the country you vifit, with inftrudions for their pro- 
I>er cultivation, of which a minute (hould be made 
upon the fpot. 

Third. In countries where the rigor of the climate 
compels the inhabitants to procure dry food for their 
cattle in the winter, inquire what that food is, whe- 
ther hay, grain, or roots : obtain feeds of the fpecies 
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of grafs from which the.y make their hay, if not 
fimilac to that in common ufe here ; and a fmaii 
quantity of the grain and roots^ with the modes of 
cultivation. Procure the feeds and ftones of fuch 
fruits as fliall appear to you of importance to this 
country, or which are not knowti here, tropical fruits 
only excepted, fince there is little profpedt of their 
ibcceeding in this climate. This exception is not, 
however, to apply to annual fruits, tincc they may 
probably fuccecd here. 

Fourth. Remark any differences that may diftin-. 
guifli the cattle, either ufed for food or draft, in the 
country you vifit, from thofe found here ; make 
notes of the variance, and communicate your obfer- 
vations to the prelident or fecretary of the agricul- 
tural fociety, in order that if any advantage Ihould 
refult from their introdudion, the fociety may take 
meafures to import them. 

Fiflb. Be particularly attentive to the breed of 
Iheep, and whenever they (hall appear fuperior to 
thofe of this ftate, either in fixe, or in lYitJinenefi or 
the quantity of the wool proportioned to the fize of 
the flieep (for fmall ftieep may be very valuable if 
their fleeces fbould be fine) to import if poflible a 
pair of them, or a ram at lead, particularly if you 
Ihould be able to obtain the fheep of Spain or Bar- 
bar^, which are amongll the moft valuable, even* 
though they fiiould not appear to you fuperior to 
thofe of this country. Sheep from China would alfo 
be defirable, as would thofe of the fine wool kind 
from India, Angora, and other parts of Afia. There 
is alfo a fpecies of fine white long haired goat in 
Africa, the ficin of which is ufed for muffs ; it would 
be defirable to procure a pair of thefe if it could be 
conveniently done. 

Sixth. South- America affords a fpecies of fheep 
(the Vigone or Peruvian fheep) which if introduced 
and found to fuit the climate, would be an invalua* 
We treafure* From the fame country, the Gulph of 
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Mexico, and the Bay of Honduras, Cayenne, &c. 
may be brought the Pecari, which is a fmall and fin- 
gular fpecies of wild hog : This may, on experiment, 
be found worth while to domefticate here, if a pair 
of them could be conveniently procured. 

Seventh. If any land or water fowl, not known in 
this country, Ihould be domefticated in the country 
you vifit, you will procure a few of th^em ; amongft 
which may be remembered the Hoco of the Brazils 
and Cayenne. It is nearly of the fize of a turkey, 
black, and frequently domefticated. It is known by 
various names. 

P. S. You will obferve that it is not expeded you 
fliould bring any fhecp from England or Ireland, or 
any other country from which the exportation is pro- 
hibited, as you are on no account to incur any per- 
fonal rilk, or hazard the property of your owners. 



New-Tork^ February lo, 1794* 
SIR, 

AT a meeting of the Chamber of Commerce next 
after the receipt of your letter of 5th December, I 
did myfelf the honor to lay it before them, together 
with the inftruftions to captains of veflels, failing to 
any part of Afia, Africa, the North of Europe, the 
Southern or Weftern parts of North- America ; and at 
the fame time recommended them to their patron- 
age, with which they cheerfully complied : A copy 
of the refolutbn of the chamber thereon, together 
with the inftrudions I have fent to Mr. Mitchill, 
fecretary to the agricultural fociety ; wilhing the 
laudable end you thereby propofe, may be fully 
anfwered, 

I have the honor to remain. 

With great confideration and regard. 
Sir, your moft obedient feivant, 

JOHN BROOME. 
Hon. Robert R. Livingston, Efq. 

O 
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Addrefs to the Society^ tn confequence of tbeir Requejl^ 
during the Ah fence of Mr. Juftice Hob art, who bad 
been appointed to deliver tbe Annual Oration. 

B7 Robert R. Livingston^ Efq. Prefident. 

AN honorable member having loag fince beea 
requeftcd to deliver an oration to the fociety, it 
is not without regret that I refled on the drcumftan- 
ces that have hitherto prevented his executing that 
duty ; his experience in agricultural knowledge 
would have given us reafon to hope for much inter- 
efting and ufeful information, which will be illy fup- 
plied by the hafty produdlion which, in ob^ience to 
this late command, I now fubmit to the fociety. 

It will not be expected, I prefume, that I fhould 
long detain you attention by a lengthened panegyric 
upon agriculture, fince you have fhewn the opinion 
you entertain of its importance, in the very ad of 
becotping members of a fociety, whofe objed it is to 
improve and extepd this ufeful fcience. 

As agriculture is the bafis of arts, by furnifliing the 
materials upon which they work, fo it is the parent 
of fcience, by uniting men in civil fociety, who with- 
out its aid would have continued to be wandering 
iavages, but little advanced in improvement beyond 
the beafts of the foreft, that afforded them a mifera- 
ble and fcanty fubfiftence. It is for this reafon that 
the mythology of mpft nations have made their goldea 
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age confifl in the enjoyment of rural happinefs, and 
placed the inventors of agricultural improvements 
aiftobg the numlier rf their Gods : Thus Ccre^, Pari, 
l^oraona, &c. were woifhipped under different names 
by all the civilized nations of the Pagan world. 
And our own holy religion teaches us that the culti- 
vation of a garden, and the enjoyment of its fruits 
and flowers, were the employment and reward of 
innocence when man was moll perfed* It is a little 
remarkable that innocence and reafon (till concur ia 
receiving pleafure from the fame objeft. The firft 
lyifti ti childhood is rural happinefs j nor is that ever 
loft fight of, except where fome turbulent and refift- 
lefs paflion depraves and hurries away the foul. In 
every period of life it animates virtuous anci ingenuous 
minds. The idea of a rural retreat in the evening 
of his days, accompanies the mechanic to his fhop^ 
the merchant to the exchange, the lawyer to the 
bar, the pbyfician to the fick bed, and the divine to 
the pulpit, who fees, even there, his earthly paradife* 
upon the confines of heaven, and hardly wiihes to 
^nter the celcftial manfions by any other path. How 
much then is it to be lamented that indolence or 
purfuits of little moment, withdraw the attention of 
men, whofe lights, whofe talents for obfervation, and 
whofe fortunes enable them to be ufeful, not only to 
the community of which they are members, but to 
mankind at large — not to their cotemporaries only» 
but to future generations : One great caufeof the neg- 
led of agriculture in men of the charader I have men- 
tioned, is a mifplaced ambition which generally feizes 
lipon them tx. the very period of life at which they 
arc beft fitted for agricultural purfuits. Youth has 
too many avocations, and is too unfteady to purfue 
the flow progrefs of experiments, and the decrepi- 
tude of old age deprives it of the ftrength and adivi- 
ty neceflary in rural economy ; it is the feafon of life 
in which we may enjoy the fedate pleafures of the 
country, but not undergo its toils. The middle age, 
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srben the effervefccncc of youth is over, when the 
body retains its ftrength, and the mind enjoys its 
greateft vigor^js the period beft adapted to the ufe- 
ful labors of agriculture ; but unfortunately this is 
alfo the age of ambition which hurries us away from 
the peaceful path, where every ftep is ftrewed with 
flowers, to lofe ourfelves in the endlefs mazes of poli- 
tics. And yet if ambition is the love of fame, how 
much are we deceived by purfuing it in this rough 
and thorny track ? The little politics of our town, 
our county, or even of ourftate, are mere matters of 
a day ; and however important ihey may feem in our 
eyes, while we are ourfelves the adors on this bufy 
ftage, they will appear to others of too little moment 
to arrefl their attention. Out fathers were politi- 
cians, their fathers were politicians, and yet we hard- 
ly know the parts they feverally aded, or even the 
names or principles of the parties they oppofed or 
fupported. In like manner the intriguing politicians, 
and the wordy orators of the prefent day, will be 
buried with their principles and their parties in eter- 
nal oblivion, when the man who has introduced a 
new plant, or eradicated a deftrudive weed, who has 
taught us to improve our domeftic animals, or to 
guard againil the ravages of noxious infeds ; who 
has invented a new implement of hulbandry, or Am- 
ply determined the angle the mould-board fhould 
make with plough-fliare, will be remembered with 
gratitude as the benefador of fociety. 

It is the politicians misfortune to believe that every 
thing is wrong which he does not dired, and that the 
ruin or welfare of the date depends upon the adop-^ 
tion of his principles ; and yet the world was gov- 
erned before he was born, and will be fo well dired- 
cd after his death, that his prefent political exiftence 
will hardly be remembered one week after his fune- 
ral. As the purfuit of fame by the road of politics, 
requires infinitely more talents than falls to the (hare 
of the great bulk of mankind, and great epochs or 
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extraordinary circumftances to call thofe talents int<> 
ad^ion, but very few can hope for political fame, 
while their purfuits have a dired tendency to injure 
the fineft feelings of the mind, and to add poignancy 
to the moft painful paffions* ' 

The thorough- paced party-politician concurs in 
many meafures that he does not approve, he confides 
in men that he fecretly dcfpifes — he oppofes the 
meafures of his antagonift, though his reafon tells 
him they are proper — His fins of omiffion and com- 
miffion daily ftare him in the face, and if ever he 
finds time to pray, he muft confefs in the words of 
the Common Prayer, ** That be has done tbofe things 
which he ought not to have done, and left undone thofe 
things which he ought to have done ;** while with a 
diftruftful eye he is compelled to guard againll the 
defefikioa of his partizans, he indulges the taoll ran- 
corous refentment againft his antagonifts : thus, jea- 
loufy and hatred, thofe painful paflions, are nourifh- 
cd like the vulture that feeds on the liver of Prome- 
theus, to prey on his vitals. Rural life is exempt from 
thefe evils. The hufbandman hates no one, becaufe 
he dreads no rival. If his neighbor's field is more 
produdive than his own, he borrows a ufeful leflbn, 
and turns his profperity to his own advantage : Two 
important maxims are ever in his mind — Firft, that 
the earth yields nothing to the idle and the negli- 
gent — Second, that though labor will do much, yet 
the return it meets will often depend upon circum- 
ftances which it is not in his power to command- 
He is therefore at once fatisfied with the neceffiiy of 
ufing the means, as the divines fay, and of his de- 
pendance on the Supreme Being for crowning them 
with fuccefs ; thus reconciling (at leaft in an earthly 
fenfe) the intricate dodrines of works of grace. 
The conftant attention that the farmer is compelled 
to give to the wants of his domeftics, and to the ani- 
mals under his care, render him habitually compaf- 
fionate, humane and careful ; and| if bappinefs is to 
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be found on earth, it muft certainly be fought in the 
indulgence of tbefe benign emotions. A» Cicero 
fums up all human knowledge in the charadler of 
a perfbdl orator, fo we might with much mor^ pro- 
priety claim every virtue, and embrace every fcieoce, 
i^hen we draw that of aft accomplifhed farmer. He 
is the legiflator of an extenlive family, and not only 
men, but the brute creation, are fubjec^ed to his laws 
— He 'is the inagiftrate who expounds and carries 
thofe laws into execution — He is the phylician who 
heals their wounds, and cures the difeafes of his vari- 
ous patients — He i^ the divine who ftudies and in- 
forces the precepts of reafon — And he is the grand 
Almoner of the Creator, who is continually difpcnf- 
ing his bounties not only to his fellow mortals, but 
to the fowls of the air^ and tbe be aft s of the field. 

I was led into thefe refledions by finding myfelf 
furrounded by gentlemen who are not lefs capable 
of rendering their country fervices in the promotioa 
of agriculture and ufeful arts, than in their refpec- 
tive political ftations. — I wiihed to convince them 
that at leaft, as much reputation, with more perma-* 
nent fame, might be acquired in the firft than in the 
laft of thefe purfuits ; and yet to the difgrace of this 
ftate it has fo happened, that though it has always 
poflefied men of diftinguifhed talents, the rage for 
party politics and diflipation, have defeated every 
attempt to eftablifli any fociety for the promotion of 
arts, agriculture, or any literary ot fcientific objeft : 
how many now hear me who are capable of wiping 
off this reproach — who have ample means of doing 
honor to the ftate, by promoting that of this fociety, 
but who have yet offered it no aid ! The exertions 
of a few friends to ufeful knowledge, have enabled 
us to ftruggle through three years : And I would 
fain hope that many now prefent will ftep forward 
to our future fupport. 

I proceed to difcufs the fubjeft which I particu- 
larly defigned to fubmit to tbe confideration of the 
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focietj ; I mean the comparifon between the advan- 
tages of agriculture in Britain, and in this ftace. I 
am well aflured that falfe conceptions on this fubjed: 
have led many theoretical farmers into important 
errors. The inhabitants of every part of the world 
(our own excepted) entertain ftrong prejudices in 
favor of their native country : here, on the, contrary, 
the people are habitually led to form exalted ideas 
of Britain, and degrading ones of America. — I do 
not remember that this lingular circumftance has 
been obferved or accounted for. The fettle rs of 
this country confifted originally of emigrants from 
various parts of Europe, but principally from the 
Britifh ifles. Though their pradice (hewed their 
preferenQe, yet they could not diveft themfelves of 
this prejudice in favor of their native country. And 
that prejudice^ as was natural, was increafed by the 
diftance and the hardfhips to which their change 6f 
iituation expofed them ; it was ilimulated into ex« 
ercife by the vanity of raifiog themfelves above their 
neighbors, for every man fuppofes he borrows a cer- 
tain degree of confequence from the fuperiority of 
his country. Thus an Irifli, a Dutch, and a Britifh 
emigrant, fettled in the neighborhood of each other, 
would boaft the fuperiority of their refpedive coun- 
tries ; would conceal their defeds, and exaggerate 
their advantages ; and difagreeing in every thing 
elfe, would unite in admitting the inferiority of 
America to Europe, that tie which conneded them 
with each other ; their children and neighbors hav- 
ing no means to contradid explicitly, credited thefe 
tales, and felt themfelves inferior to thefe boafting 
natives of a diftant land ; their defcendants endea- 
vored to fliare in the honor of their parents, by re- 
cording their defcent from fuch illuftrious anceftors ; 
and gloried in difleminating falfe ideas of countries 
of which they had no other knowledge except 
through this fource, and from other boafting and 
confequcntial travellers.~.It is true thefe prejudices 
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are wearing off, yet there are few perfons who do 
not even now confider the foil and climate of firit* 
ain as fuperior to that of this ft^te, when the fad is 
diredly the reverfe. The proportion of land unfit 
for cultivation in the ifland of Great Britain, is 
much greater in comparifon to the whole quantity, 
than it is in this (late — The foil is lefs produdlive, 
except where great labors are beftowed in cultiva- 
.tion ; and the climate in many refpeds Icfs friendly 
to agriculture. I affert this from a careful examina- 
tion of the bed EngHfti writers on the fubjed, and 
particularly from Young and Marihail, who are 
much better authority than the aflertions of emi- 
grants, that for the moft part have given little at- 
tention to the fubjed, or judge of the whole king- 
dom from a fertile or highly cultivated fpot in their 
neighborhood. 

Let us now defcend to particulars, and candidly 
weigh its advantages and difadvantages — The firft 
advantage England pofieffcs, con fills in her early 
fpring ; this enables the farmer to commence his 
work (ooner than he can in this country : to this 
caufe ft is owing that fuch crops as require early fow- 
ing on a well prepared fallow, fucceed better in Brit- 
ain than here. Barley, for inftance, requires at leaft 
four good fpring ploughings, and yet ihould be put 
in by the^tirft of May : this cannot be done here 
except upon very light lands, our clays being hard- 
ly fit to plough before May ; but light land will not 
produce good barley without manure. In England 
it may be raifed to advantage on ilrong loams, aind 
even on clay. It is for this reafon that barley is 
nearly as cheap in England as here, though every 
other grain is lixty per cent dearer than in America 
— The fan\e reafoning applies to beans which are 
unprodudive in England, unlefs fown in February 
and March, which is hardly poi&ble here on ftrong 
clays, the foil thefe require. Turnips cannot be 
raifed in our climate to advantage^ as a food for cat- 
— P 
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tie : the feafon in which they are fown being ufttally 
very dry, and the plants liable to be deftroyed by 
the fly. Great Britain has alfo fome advantage over 
us in the fliortnefs of the winter, but much iefs than 
is generally imagined. Their autumn is cold and 
wet, and though there is fome apparent verdure, yet 
the vegetation is fo flow, as to render it ufual for 
goo.d farmers to houfe their cattle by the firfl: of No- 
vember, rather than fuflfer them to poach their fields 
in gleaning a fcanty fubfillance from them ; nor do 
they turn them to pafture till late in April. 

Thefe are, I believe, all the advantages that the 
Britifl) farmers fairly claim over us. Let us now ex- 
amine thofe we exclufively poflefs : The nobleft of 
thefe is the maize or Indian cbrn ; neither the beans 
or turnips of Britain can be compared to this plant : 
Firfl:, it need not be planted till the laft of May, fo 
that the farmer is never hurried by it with his fpring- 
work : Second, ic is cultivated with a plough or 
horfe-boe ; and as the plants are large, and placed at 
five feet diftance, there is ample room for this ; and 
though it is alfo ufual to hand hoe ; yet as this is 
done after the ground is loofened by the plough, and 
when the plant is a foot high, and then only juft 
about the ftem, it is eafier to hoe ten acres of this 
than one of the turnips or beans : Third, it defies the 
drought, and never fails to make ample returns to 
the huflDandman that cultivates it with diligence ; 
forty bufliels an acre being a common yield when 
well tended ; and from fixty to feveaty, in a good 
foil, and in the heft ftate of cultivation. The grain 
furniflies a palatal^le and nutritious food for mai>^ " 
and is greatly fuperior to any foreign fpecies for farnn. 
fl:ock — and while bean-haulm is of little value, the 
tops and blades of maize are not inferior, if gathered 
in feafon, to the beft hay ; and as this crop is eafily 
•and qeceflarily kept clean, it is the beft of all fallow- 
crops. The writers on agriculture in England, are 
conftantly recommending horfe boed-crops inftead of 
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fallow : but neither precept nor example have been 
able to overcome the reludance . the great bulk of 
farmers feel to fubihit to this expence, for crops fo 
little profitable, and requiring fo much labor if hoed, 
as either beans or turnips — while maize has, by its 
fuperior excellence, and facility with which it is ef- 
feded, rendered the pradice univerfal here, and I 
believe I fpeak within bounds when I fay, that the 
whole ifland of Britain has fewer acres cultivated with 
the horfe-hoe, than we have in this ftate alone. — ^The 
want of turnips may be amply compenfated by car- 
rots which may be raifed at lefs expence here than 
in Britain, becaufe we have much fewer weeds, 
which are the greatcft enemies to that root ; by cab- 
bages and potatoes, which grow well here ; and by 
pumpkins, which are raifed in very confiderable quan- 
tities in our Indian corn fields, without any other ex- 
pence than that of dropping a few feeds in the hills, 
and carting the crop — Nor can I help recommend- 
ing them as a rich and nutritious food that will fave 
two month*s hay, if ufed in the beginning of the win- 
ter, and aiford milk and butter equal in quantity and 
quality to the produdl of the richeft pafture — Thefe 
legumens would not be fo much ncgledted here as 
they generally are, were it not that hay is made in 
this country at half the expence that it requires in 
the moid climates of Britain : Vegetation there is ex- 
tremely flow ; their fpring is nearly one month ear- 
lier than ours ; yet though their wheat begins to 
grow in March, it is not reaped till late in Auguft — 
ours is cut fix weeks earlier, though it does not be- 
gin to vegetate till late in April : So that it takes five 
and one half months in Britain to perfedl a crop 
which is performed here in little better than three. The 
fame caufes influence the growth of grafs — In foils 
therefore of equal quality, much lefs will grow in a 
given time in Britain than in America, asl infer from 
the general average of their clover and natural grafs 
in not exceeding ours, though they are longer ia 
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a growing ftate. It is true, that the moifture of the 
climate, and mild winters, give a great verdure to 
their fields at fome feafons ; but this is only an ap- 
parent advantage, which deceives fnperficial obferv^ 
ers, while it is attended with real inconveniences : 
Firft, the grafs itfelf is by that circumftance render- 
ed lefs nutritious, as is well known by every farmer : 
Second, while the hay is lighter, it is got in at more 
expence than ours, which is made at the dried feafon 
of the year — In our crops of grain we enjoy fimilar 
advantages ; their harvefts are frequently wet, while 
nine years in ten ours is got in without the lead ob* 
ftrudion from rain— The produce would alfo, I am 
well fatisfied, be greater here than in England oq 
highly cultivated foils, fince it is well known that 
the ftrength of the ftraw depends upon the drynefs of 
the feafon. In a moift climate, iherefotc, without 
fufficient fun to harden the ftraw, heavy crops muft 
be very often injured by lodging— cfpecially if wc 
take into conlideration, that high winds are much 
more ufual in Great Britain than here-*-filight and 
mildew are effcds of a moift climate ; thefe arc fel- 
dom and partially known in this ftate, prevailing on-* 
ly in particular diftrids in extraordinary feafons. In 
Britain it often happens, that wet weather^ when the 
wheat is in bloflbm, affeds all the wheat in the king- 
dom, many parts of which, on this account, do not 
pretend to raife it. 

If vegetation is flower in Britain than here, and if 
the grafs is alfo lefs nutritious, it muft follow, that 
with the fame attention to ftock our pafturbs with the 
beft grafs, and to keep the cattle out of them at im- 
proper feafons, a larger ftock may be maintained on 
the fame quantity of ground in this ftate, than in 
England ; and thus the difference in the length oF 
our winter be amply compenfated. This obfervation 
leads me to a circumftance in Britifli hu(bandry, 
which might be advantageoufly pradifed by us— 
Many of their farmers ibw rye for the ufe of their 
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jheep and Iambs in the fpring ; in order to do this 
they muft be at the expence'of a fallow, and as their 
rye grows two fifths flower than ours, it muft follow 
that they can only keep three fheep, where we may 
have five. If therefore this pradice is advantageous 
in England, it would be much more fo in America, tQ 
few our corn fields with rye, to feed off with (beep 
in the, fpring, not only becaufe of the additional 
numbers that we can keep, but becaufe we are more 
pinched for fiieep-food in the fpring ;befide8 that 
the rye that cofts the Brltifh farmer a complete fal- 
low, cofts us nothing but the feed, if fown among 
the corn when it is topped ; and as five iheep will 
leave more manure than three^ the rye field fo fed 
down, will be left in better order here by this prac* 
tice» than it would in Britain. — In the healthfulnefs 
of our ftock we have alfo great advantages over Bri- 
tain. Among our black cattle I have been told that 
fome dilbrders prevail, though they are fo extremely 
xare, that in twenty years fince I commenced farm^ 
ing, I do not recoiled to have loft one creature, un* 
lefs it were by fome accidental hurt : nor have I 
known any others to die among my neighbors, except 
from the fame caufe, or bad keeping in the fpring : 
and while the rot fweeps away whole flocks of flieep 
in Britain, it is a diforder entirely unknown in this 
country. 

All thefe natural advantages being in favor of the 
American farmer, I fliall be aflced how it happens 
that the lands in Britain are more produdive : Ad- 
mitting the fad, which however is not qaite out of 
doubt, when the general average of the cultivated 
parts of both countries, are compared, the onfwet 
would be found in the low price of labor, and in the 
high price of land. More labor is therefore expend- 
ed upon lefs land there, and the produd is always ill 
Droportbn to the labor, the foil and the climate. 
Bat does it yield more profit to the cultivator ?— 
No man nwd to be told that a garden jvhere one 
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man is conftantly employed upon half an acre of 
ground, will produce more pulfe than the fame quan- 
tity of ground cultivated with a plough, in which 
way one man can tend ten acres ; but does it follow 
the one half acre is more profitable than the ten 
acres, even though the additional rent (hould be fu- 
peradded ? That hufbandry is more profitable here 
than in Britain, is evident from this fingular circum- 
ftance, that the labor is dearer, and lands proporti* 
onably worfe cultivated, yet the American farmer 
can afford to fell his produd fixty per cent cheaper 
than the Britiflihulbandman— The reafon is obvious: 
In England a greater capital is necefTary, even though 
Jabor is cheaper than in America, to render their 
lands equally produftive, and the interefl of their 
capital mull be added to the price of the produce. 
In Britain the average of labor, when the laborer is 
lodged and fed, is below forty dollars a year, here it 
is above fixty ; and yet the American farmers can 
afford to fell their product fixty per cent cheaper 
than the Britilh cultivator : Does it not follow then, 
that the fame labor produces more by fixty per cent, 
and the whole difference of the price of labor ? And 
where the cultivator, as is the cafe with moil of our 
farmers, is his own laborer, is not the difference in 
the price of labor to be confidered as part of his pro- 
fit, fince he earns fixty dollars where a Britilh culti- 
vator earns forty ; and yet makes fo mirch more from 
his land over and above this difference in the value 
of his own labor, as to underfell the Britifh farmer 
even in his own market ? 

All thefe obfervations are intended to apply to 
lands in their common ftate, not to lands on which 
a great capital has been expended in one country, 
and nothing in the other. Thus I do not mean to 
fay that a bog meadow in America without a ditch, 
ftiall produce as much as a meadow reclaimed at a 
great expence in Britain ; or that a piece of clay 
ground ia England completely under-drained, wiU 
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iiot produce more than a iimilar piece here without 
a fingle water-furrow : I know too that thefe iiu- 
provemexits are much more ufual in England than ia 
America, where lands are cheap, and the farmers* 
capitals too fmall for expenfive improvements : all 
I mean to fhew is, that this country has natural ad* 
vantages in its foil and climate over Britain, and to 
encourage our farmers to hope, that whenever their 
circumftances (hall enable them to circulate their 
artificial improvements, that agriculture will be car- 
ried to a much higher pitch here than in Britain : 
One of the cheapeft and moil obvious-improvements, 
and to which England is more indebted than to any 
other, is the fowing of grafs feeds, and particularly 
clover, and putting in their wheat upon a clover 
clay inftead of an expenfive fallow. To this permit 
me to add another from my own experience, which 
is the pradicability of raifing lucerne as eafy here 
as in any part of the world : a plant which as much 
exceeds red clover, as the red does the common 
white ; but which the want of fun, and the moid 
climate of England generating an infinity of weeds^ 
prevents their cultivating to any advantage — to thefe 
phyfical, every man's refledlions will add thofe mor- 
al advantages that arife from the enjoyment of free- 
dom under the happieft of conftitutions ; the equali- 
ty of our fortunes, which facilitates our mutual in- 
terefts ; and the refpedl in which agriculture is held 
by thofe who govern and diiredl our aflairs ; where 
the hero, the patriot, the fl:atefman, Washington, 
does not difdain to guide^ who can refufe to veae^ 
rate, the plough ? , 
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Experiments and Obfervations on Lucerne^ 

By the Hon. Robert R« LivingstoNi 

Prejident of the Corporation. 



EXPERIMENT— N^' I. 

APRIL 20, 1 79 1 — Mixed i lbs. of lucerne with 
a lbs of clover feed, fowed them with oats on 
1-4 of an acre of ground, the foil fand to the depth 
of 14 feet, but in good order, having been the two 
preceding years in potatoes with dung. — 6th April, 
1792 — Spread two bulhels of gypfum, — May 25— 
The clover very luxuriant ; the lucerne, though of 
iupcrior height, branches fo little, and is fo com- 
prefled by the clover, as hardly to attradl attention^ 
About the middle of June, cut the grafs-produd in 
dry hay, a large load for two oxen, or fomewhat more 
than half a ton. — Auguft 8 — Cut a fecond crop 
about 5 cwt. The fummer having proved very dry 
and the foil being naturally fo, the clover did not rife 
fufficiently to be cut, fo that this ciop confifted wholly 
ef lucerne : I now experienced the want of feed, for 
though the lucerne was about 27 inches high, it oc* 
cupied too little fpace to produce a great crop. The 
lucerne and clover rofe after this cutting, and might 
have yielded a tolerable crop, but I preferred leaving 
the rowan to proted the roots againft the winter 
winds. — 1793, ift April — Drefled this fpot with one 
bufhel of gypfum. — 28th April— The fpring prov- 
ing uncommonly early, the ground being naturally 
warm, having a fouth afpedl, and the plants having 
been protedled by a good winter coat. The lucerne 
exhibited a mod beautiful appearance ; it was 13 
inches high, the clover growing with it not more than 
two. The common paftures were barely green. As my 
hay was gone, and none to be purchafed, (the year 
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preceding having yielded but bad bay-crops) I was 
compelled to employ my lucerne to feeding four 
plough horfes, three times a day in the ftable as they 
came from their work ; and four fows that had pigs, 
which were regularly fed wifh it tjirep tirae^ a day ; 
the horfeg were turned out at night to glean what 
they could in the paftures ; it lafted them till the 
a3d of May, and what was laft cut, was near three 
feet high. — 10th June. Began again to cut for two 
very large cpacji horfes, kept altogether in the ftable j 
it lafted them %o the twenty-eighth. In this cutting 
the clover amounted to near one half of the crop, 
which was I think more productive on that account 
than the one that preceded, or thofe that followed 
it. On the 28th of July, mowed a third tjrae for 
hay ; the produdt as nearly as I could judge, about 
6 cwt. dry. The clover aided this crop very little, 
the drought having prevented it from rifing much 
after the laft cutting, and indeed a copfiderable part 
gf it b^d dried out. As no clover appeared after 
this,.and the lucerne was perfciftly free from weeds, 
I conceived the idea of leaving it for feed ; and did 
Qot therefore cut it when in bloiIbm,as I might have 
done, :and have had a fifth crop :. the feeds were not 
ripe till the iftof Odober, when it was again cut, 
and produced about 6 cwt. of dry hay. Though the 
feed lopks fair and ripe, and promifes to yield a con- 
fiderable quantity, yet from not underftanding the 
management, pr from ttee lucerne's having been 
touched by the froft, I have been able to make no 
hand Qf collecting it ; perhaps^fter it has laid longer, 
it wiU he more eafily leparate^ from the pod. 
Expence per Acre of this Experiment. — No. I. 

Floaghing, &'c. charged to oats, ■ " ■ ■ ■ ■ 

16 Iba. clover and lucerne feed, at 1/3 £* \ o O 

Sowin(r and harrowing io, . . . 030 
8 buihels gypfum, at 4/^ . . . 1120 

ill cutting, makimr, &c. . . . o 10 c 
ad do. 080 
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ad Year, 1793. 
ift cuttiog and feeding, 

2d do 

3d do. and makiog iDto bayi &e. 

4th do. do. . . 

4 bufheli of gypfuiB, at 4/ • 



Total expence per aerc» 



)C- 3 »3 

o 10 o 
p 10 o 
080 
080 
o 16 o 

—- — — 2 12 



£.e S o 



Profit per Acre% 1 792. 
ift crop, 2 tons of hay, at 2y5 
2d ciop, 1 ton of hayy • • • 



: »793-. 

I ft crop, invaluable, as neither bay or oatsl 

were to be ^ot, valued at 2 tons bay, J 
2d crop, two horfcs, or at rate Speracre^') 

18 days, at 6^. per diem, J 

3d crop of bay, 24 cwt. at 2^6 • • 
4tb do. e^LcluQve of feed, 

Dedu6t expence» 

2 years— Clear profit per acre. 



500 
2 10 • 



500 



3 12 



'22 

6 



;^. I5I7 O 



Encouraged by this fuccefs, I went this year, 1793, 
largely into the culture of lucerne ; as land marka 
to others, my errors and lofles are now to be recorded* 

^oih March ^ 1 793. 
EXPERIMENT— No. 2. 

LAND a light loam, indifferently prepared for 
wheat by two ploughings only, being an old pafture 
in little heart, ploughed every fifth year for iifty 
years paft, and never manured ; fown lall autumrr 
with wheat ; fowed over eight acres of the wheat, 
lucerne and clover, in various proportions, to the 
amount of forty pounds of clover, and feventy-fix of 
lucerne feed j manured at the fame time with fifty- 
feven buftiels of gypfum in various proportions, from 
five to ten bufhels per acre. The, lafgeft quantity 
produced the beft wheat, and the whole being bet- 
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tcr than could have been expeded from the foil ; the 
farmers who infpeded the crop were of opinion, that 
the gypfum had been of ufe to the wheat* The grafs 
feeds vegetated very well, and came up thickly, but 
not vigoroufly* A drought, very unufual at that fea- 
Ion, came on as early as the laft of April and con- 
tinued till the middle of June : the clover and lu- 
cerne promifed fo little when the wheat came off, that 
I fed the Hubble (this experiment-ground being 
part of a large field ;) I (hall order it to be enclofed, 
to fee whether the next year will repay a part of 
my expences, which (land as follows : 

ii(S lb. lucerne and clover fcedy • * ^94 
Sowiogt • • • • • 030 

57 bu^els of gypfum, at 4/1 • • 11 8 o 
Cartiog aod fowtog do.. • ; • 0100 

£. 18 10 4 

EXPERIMENT— No. 3—1793. 

LAND a light fandy loam, three years under clo- 
ver, and twice in that time manured with gypfum, 
fcven bufliels to the acre ;, broke up 20th April, fow- 
ed with oats on one ploughing, fod harrowed fine ; 
over three acres of this Towed on the ifl: of May, 
eight pounds of clover, and eight pounds of lucerne 
feed to the acre mixed, at the rateof fixteen pounds 
feed. The oats came forward with fuch luxuriance 
(yielding fixty-four bufhels on the average to the 
acre,) and fuch abundance of ftraw, that the greater 
part was lodged, and the grafs feeds fo efFeftually 
deftroyed, that I havefince ploughed up the ftubble; 
this was alfo drefied with gypfum, five bufhels to 
the acre. ' 

Expence. 

48 lb. clover aad lucerne feed, . . £,t t6 a 

Sowing, 020 

15 bu(he!8 of gypfum, at 4/1 ; • 300 

Sowing do. and harrowing, • • 060 

Enure bfs, except the gypfum may be of 1 f k a o 
uCc in the next crop, i *• * ^ 
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EXPERiMENT^-N6. 4-^1793. 

SOIL and management as above ; bfeing part of 
the fame field. I^idughed iwicfe for barley ; once 
laft autumn ; once eairly in April ; fown with barley 
about 2t)th. Sowe3 thte next day twb acres of thi^ 
ground with clover and lucerne, mixed eight pounds 
of each to ihte acre, except about half ail acre with 
lucerne alone, fixteen pounds to the acre, harrowed 
with a light harrow. The lucerne and clover camfe 
tip very well, and Would have produced about half a 
ton of hay to the acre, had it been mown this au-,, 
turan ; it has been fed down, though not fo clofeJy 
as to injurfe it. Put in at the fame time, and in the 
fame manner, one acre upon a ftrong loam, laying 
flat, and fomewhat wet, the ground having yielded 
potatoes for the two laft years. The lucerne after 
the barley on this ground, is very promifing, and has 
not been fed^— Expences the fame as above, £*. 6 4 o 
on the three acres : however I am well fatisfied that 
the enfuin£ crop will amply repay the expence. 



EXPERIMENT— No. 5—1793. 
LAND, a hill fide ; foil, flaty gravel, on a clay 
bottom, had been two years under white clover, 
brought in by gypfum, without being ploughed or 
feeded. Ploughed twice this fpring and fummer ; 
one acre fown with one peck of buck- wheat, ift 
July, after which feeded with 18 lbs. of lucerne, and 
manured with 7 buflieb of gypfum, a fhower fell 
juft after it was fown. The lucerne came up ftrong 
and healthy, and for fome days feemcd to keep pace 
w ith the buck-wheat ; but this in a fhort time, owing 
to the gypfum (as appeared by a fmall fpot that I 
had not given any) ftiot far a-head, rofe to near five 
feet in height, and fo effedlually overfliado>ved the 
lucerne, that I had no hopes of faving it, but by 
cutting down its too powerful rival ; I moved a fmaTl 
part, but fo much againft the inclination of hiy over- 
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fecr, who wi(h«d to fee whether it Would be fiis J>ro- 
dudive in grain as in haulm ; in which 1 own allb 
tay own curiofity was very much interefted ; I ac- 
cordingly let four-fifths of the piece take its dhance, 
end the lucerne continued as well as it was able with 
its umbrageous inmate. Where the buck>wheat 
had been cut, the lucerhe at firft langaiflied, from 
beidg fo fuddenly eKpofed to a hot fun ; but, as the 
buck-wheat rofe again, the lucerne fprung with it, 
and neither much out-topping the other, the firft re-^ 
covered its looks, and promifes very well. Whet* 
the buck-wheat was left to ripen, as the whole lodg* 
ed, the lucerne, if not abfolutely dead, is at leaft fo 
very fickly, that I dare not promiib myfelf much re- 
turn from this experiment. 

Expense of Ei^rlment'^No. Jf. 
18 lbs. fced» at 141^ • • • • 1 1 O 
iSowiag and harrowiogt . • • •026 
6 bufhck gypfuiDi and fpreading, • • 170 

— — _— % \o 6 



EXPERIMENT— No. <^. 

PLOUGHED bile-third of an acre of oats-ftubble, 
mentioned in Experiment No. 4 j fowed ift Auguft 
with turnip-feed and 5 lbs. of lucerne, being all t 
had left j the turnips too fmall to gather, the lucerne 
came up w6ll, confidering the quantity of feed, which 
Was much too fmall, the only objed of this experi- 
ment was to fee whether fowing upon ftubble would 
forward the plant more than a Ipring feeding. Next 
year will anfwer this enquiry. 

EXPERIMENT— No. ^—1793- 

BROiLE up the middle of May a fmall ftrip of 
ground next to the lucerne of Experiment No. i. 
Raked fine and put in one pound lucerne-feed alone. 
This jcattie forward fo faft as to flower, and many 
plants, had they not have been cut, would have pro* 
Dably perfedled their feed. 
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The general refult of thefe experiments, in which 
I have employed 230 lb. of feed, and expended 
j^« 30 18 10, cannot be abfolutely pronounced upon 
till the next year. Ko. i, will doubtlefs pay me the 
enfuing feafon« what it has done this, as it contains 
no marks of deterioration, to. wit : {^. 3, after deduct- 
ing all expences for one quarter of an acre, or^^. 12 
per acre clear profit. No. 2, may poflibly pay its 
expences in good pafture next year, as the lucerne 
and clover are ftill alive, though not promiiing. 
No. 3, is totally loft. No. 4, looks fo well, that I can 
hardly doubt that it will yield as much as my firft 
experiment did, that is about three tons of hay an 
acre the firft year, and proportionably afterwards ; 
nor am I quite out of hopes of No. 5. It might per- 
haps have been thought better to have deferred this 
communication till another year had aflforded me 
the means of ftating thefe refults ; but as 1 was led 
into this courfe of experiments with a view to acquire 
fuch a knowledge of this plant, and the mode of cuU 
tivating it, as would enable others to avail themfelves 
of my errors and my experience, without incurring 
expences that would difcourage them in the outfet, 
I have thought it prudent thus early, to ftate them, 
fince even now important dedudions may be drawa 
from them. 

From the firft experiment it appears, that it may 
be eafily fown on a dry foil with oats and clover, and 
that its annual clear profits after deduding every ex- 
pence, will exceed, on the two firft years, £. 7 per 
acre. The failure therefore of that fown this year 
with oats, muft be afcribed to the following caufes : 
ift, A luxuriance in the oats, which was by nfo means 
to be expeded from the foil, and is wholly to be at- 
tributed to the improvement it had received from 
clover and gypfum, and is fo far a ftriking Icflbn to 
farmers, as well as a confirmation of the conjedures I 
had the honor to fubmit to the fociety on the eflfedl 
of gypfum as a permanent improver of the foil, 2d, 
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The oats having been fown on one ploughing, fo that 
the ground was lefs mellow than it (faould be for the 
reception of lucerne. — 3d, To the extreme drought 
of the fpring ; clover having not fucceeded better 
than lucerne, when fown together. The fecondex* 
periment proves that ground which has not been 
• ploughed in the fpring, or pulverized fuUj, is impro- 
per. The failure, however, of this e:!^periment, may 
in fome fort, be charged to the early fowing, fince 
the rapid growth, of that fown with the buck-wheat, 
during the hotted feafon of the year, would intimate 
that the ground fhould be warm and mellow, to fuit 
the conftitution of thfs plant while in its infant ftate. 
The fuccefs that attended the fowing with barley 
proves, that notwithftanding the unfavorable feafon, 
if the^ earth is properly pulverized, a good produffc 
Hiay be expefted. 

An important queftion ftill remains to be decided, 
relative to the propriety of fowing lucerne alone or 
mixed with red clover feed. I was prejudiced ia 
favor of the latter mode from the following confid-. 
erations : 

rft. I wifhed to know whether it was equally har- 
dy with clover? Whether under limilar circumftan- 
ces it was able to contend with it in our climate ? 
Experience has convinced me that it will, and that 
in dry feafons it will flouriflx — while clover is too 
faint and languid to raife its drooping head ; and 
what is more extraordinary, that this child of the 
fammer, better braves the biting frofts of the fpring 
and the keen autumnal Wafts, than clover, or any 
cultivated grafs of this climate. — Thefe arc impor- 
tant circumftances, when lam laboring to introduce 
it into common hufbandry, in the face of prejudi- 
ces arifing from the Englifh experiments, which are 
far from encouraging to farmers of moderate capi- 
tals ; I hope, however, to (hew, that it is infinitely 
better adapted to our climate than to that of Great 
Britain. 
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^dly. It having been conftantly aiTe^ted that i( 
takes three years to come to perfedion.and that thp 
profpefts ar^ very trifling the year fiicceeding thai 
in which it was fown, by mixing the feeds with thofe 
of clover, I expeded, and indeed tpund, that aa 
immediate profit might be obtained ; for the clover 
came forward as early, as if it had been fown alone» 
was fupported by the lucerne, which added fome- 
thing to the crop, and both together yielded at th© 
rate of more than three and a half tons an acrf , 
the very firft year ; the merit of the laft cutting be- 
ing wholly due to the lucerne, fince the drought 
prevented the clover from rifing a fepond time to the 
Ix^y the ; fo that, had this field been fown with clo- 
ver alone, it would have yielded twenty -four hundred 
weight per acre, and lefs than it did by the additioa 
of the lucerne feed the very fir ft year. — The fecop4 
year's pcodud is ftill more conclufive in favor of the 
Ijucerne. 

3dly. As clover is a beneficial plant, I cxped- 
ed that as the lucerne advanced, the^ clover 
would die out and leave the ground free from we?^4^ 
that might have robbed the heritagf (juring (he ^i. 
nority of the lucerne. Though this reasoning was 
plauiibie and influenced my condu^dt in my experi-< 
xnents this year, yet I am uot fatisfied that it is juft. 
I argued from Engliih books of hufbandry, vhich 
are not however, calculated in this partictd^r for our 
climate. Tjhe principles they maintain are— rft. 
That lucerne does not attain any coqfiderable degree 
of fl:rength till the third year ^ hence the nec€ffity 
with them of drilling and hoeing tp keep down thA 
weeds/ Some that I fowed this year with my barley, 
as well as a crop which my neighbor Mr. De La Bi- 
garre fowed with his, yielded, on being cut this very 
autumn after his barley, almoft eleven hundred 
weight per acre, convinces me that its growth is more 
rapid here than in England — ^(In this however it is 
not peculiar, as I (hall on fome^ other occafion Ihew 
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that plants grow more rapidly by two-fifths here than 
in BritainJ I am therefore very doubtful whether it 
will not pay as much and as early, provided from 
fixteen to twenty-four pounds of feed are fown to the 
acre, as the mixed crop would do. This I fhall next 
year afcertain with accuracy. — Should it be efta- 
bliftied on experiment, the clover-feed (hould be 
omitted, as it tends to check the lucerne, and to« 
lender the crop thin when it dies out j befides, th^t 
neither fpringing fo. early, nor bearing drought fo 
well, it muft be confidered as inferior, in every ref- 
peift, to the lucerne. There is one confideratiou 
however in its favor, that is, that in warm fituations, 
the lucerne will be fit to cut before the clover rifts 
to the fcythe. The fecond crop in this cafe, will be 
earlier, on account of the clover, which will confift 
almoft wholly of it, becaufe having efcaped the 
wounds which the lucerne received, it will be rea-- 
dy to take the field before the lucerne has recover- 
ed from its amputation. 

There are two confiderations which render weeds 
here lefs troublefome than in Britain ; tht feverity cf 
our winter f and the beat ofourfummer. Many, from 
the firit of tbefe caufes, are armual here, which are 
perennial there, by being able to live through their 
mild winter. The flightell fallowing in the heat of 
fummer, kills- mod weeds here, while in England . 
their moid climate enables the greatell part of them, 
like Anteus, to bid defiance to wounds and bruifes, 
if they are permitted but to touch their parent earth. 
We may add to this that the indigenous weeds of 
this country are few, becaufe the children of the fo- 
reft, as well of vegetable as of animal tribes, fly the 
haunts of men ; the only troublefome weeds we have 
are convids, that have been tranfported from our 
n3other country— 'They muft therefore, neceflUrily, 
be much fewer than thofe that remain behind, noc 
only becaufe the habits of many of them are too de^ 
licate to aifimilate themfeWes to our unpolillied gli« 

R 
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mate, but becaufe their number, in both countries, 
muft be proportioned to the time from which they 
began to be cultivated, and to the extent of their 
commerce — for weeds and vicei are the children of 
cultivation and commerce. Nor will they ever be eradi-i 
cated in an improved country till fome agricultural 
millcnfum Ihail advance cultivation to the higheft 
poflible point of perfedion : All thefe confiderations 
form decided arguments in favor of the cultivation \ 
of lucerne (whofe greateft enemy is faid to be weeds) , 
in this country, rather than in England. Upon the 
"whole then I would recommend, as the rcfult of my 
CKperiments, as fat as they have yet gone : 

ift. Never to fow on ground that is not perfcdly 
pulverized. 

ad. Not to fow till the earth has acquired a de- 
gree of warmth friendly to rapid vegetation, ihat is, 
not earlier than the month of May. 

3d. To (bw with no crop that will probably lodge.* 
4th. If fown with buqk- wheat, to apply no gyp- 
fum or other manure, till the buck- wheat is off. 

5th. Where the quantity to be fown is fmall ana 
the farmer can afford to lofe a crop, to give, the 
ground one turn in the autumn, another in April, 
harrowing h fine, and a third the beginning of May, 
and then if the weather is mild and warm, fow, if the 
ground is in perfed tilth, otherwife give it another 
ploughing : eighteen or twenty pounds of feed are not 
too much ; were it not for the expence I (hould pre- 
fer twenty.five pounds if an early crop is the objedl. 
I fear that I have, in the opinion of many, dwelt 
too long on this fubjed ; if I have, my apology will 
be found in my anxiety to imprefs upon my coun- 
trymen, the importance of cultivating this plant, 
which I am fatisfied, is better adapted to our climate 
than clover ; which exafts no more labor ; which 
leaves (I fpeak upon the authority of Young's 
travels) the foil much better than it found it ; 
Which will even bear pafturing j having myfclf re- 
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marked two plants in a common pafture which had 
defied the bite of cattle for upwards of twenty jears, 
one of which is ftill alive. 

Thefe confiderations have induced a conviction ift 
my mind, that the man who introduces a plant which 
promifes to be fo important to agriculture, will have 
a belter claim to the gratitude of his country than 
any other^ that one only excepted, whofe civil and 
military virtues have afforded us the means of pur«- 
fuing in peace, our ruflic labors. I confefstliat I am 
not unambitious of that honor-^to the rich I bav« 
facilitated the means of procuring the feed, which 
has hitherto been very rare here ; fmall parcels I 
have diftribuicd to common farmers, whofe exertions 
1 have ilimulated, by (hewing the flouriihing ilate 
of my little field ; nor can I conclude without ad- 
drefling myfelf (in the words of the gofpel) to every 
member of the corporation, who is bleft with eg^uai 
or greater means, ** go thou and do UkemJeJ^ 
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Bj the Hon. Robert R. LivmcstoN. 

(Continued'^from lajl year. 

THE deky which has attended the printing of our ^ 
memoirs, enables me to lay before the fociety, a con- 
tinuation of the experiments upon lucerne, which 
i had laft year the honor to fubmit to their con- 
^deration. 

No. r^^Continued. 

ift April — -Manured with ten loads of black earth 
%om a fwamp — or at the rate of forty loads to the 
acre* 

It was very luxuriant and cut twice before the 
twentieth of June for plough horfes kept in the (ta- 
ble — being when they began to cut e*ach time, about 
Extern Inche^ Wgh, the average height, taking the 



L^ 
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lirft and laft cutting, each time about twenty inched 
On the 24th July, cut and made into hay, produc- 
ed one thoufand weight or two tons to the acre* 
On the laft of Auguft, cut a fourth time — produce, 
fix hundred weight, or one ton four hundred weight 
to the acre. The fifth crop is not cut, but is now 
the firft of Odlober, twenty inches high, and very 
proraifing in its appearance ; if we have no fcvere 
froft before the middle of this month, it will pro- 
duce about fix hundred weight of hay. 

Produce and Expence per Acre of No. i. 

40 loads of black earth from ao adjoining fwamp— > 

at 1/ per load • • •/•zoo 

Cutting 5 crops and making thre^ into bay-^at 8/ 200 









X. 4 


Two firft crops valued at 500 wt, 

hay each) or 
3 crops in hay • - • 
4th crop in do* • . • 
5 th cllimated at • • 


Tant. 

t 
2 
I 
I 


c. . 



4 







6 


4 ° 




6 tons 4 cwt. at 2/6 

Expences above • « 


• 
• 


• 

• 


£. ij 10 
400 






Profit 


£. II 10 



There are fo many vacant fpots in this piece, ow- 
ing to its being too thinly feeded, that I am fatisfied 
that had I fown the lucerne alone, at the rate of 
twepty pounds, inftead of eight pounds to the acre^ 
that produce would have been at lead one third 
more, though I believe eleven pounds ten lhillingsi)er 
acre, after paying for manuring and all expencfes, 
will be deemed fufficient profit to juftify the culture 
of this in preference to any other grafs. 

No. 2 — Continued. 
The lucerne fown over the wheat in the fpring of 
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1793, yielded nothing, fo that the whole of this 
xnuft be ilated as lofs, except that the expence of 
gy pfum fliould be deduded from the account, as it 
produced a very noble crop of white clover, on 
ground on which I Ihould otherwife have had little 
pafture. 

It is however to be remarked, that the red clover 
jfeed fown over the wheat at the fame time, in thfc 
manner mentioned in the experiment, fucceeded no 
better than the lucerne ; this muft be attributed in 
part to the feafori — and the experiment of lucerne 
upon wheat fliould again be tried, but only on a 
fmall fcale, as I am inclined upon the whole to think 
it will feldom fucceed. 

The lucerne fown with the oats, as I mentioned, wAs 
fo choaked by it as to proinife nothing ; that fown 
with buck-wheat very little for the fame reafon, and 
both were ploughed up. The remaining experi- 
ments are thofe in which the lucerne was put in 
with barley and with turnips. The firft of thefe I 
muft divide into two clafles-^ift. That fown on light 
loam— *2d. That fown on clay. 

ProduSl and Expence ^ per Acre, of two Acres of Lu^ 
, cerne^ fown with Barley and Clover^ Aprils i793» 

r. c. ^ 

'26th Jone, cut and made into hay • • 120 

26th Jaly . . . . .150 

soth September ' .. . • . 140 

3110 



£xpence per acre cutting and making bay 8/ per acre ;^. i 4 o 

3 tons 1 1 cwt. of bay, at 2/5 . • - £. ^ \T 6 

' Deduft expcQces • • • • • 140 

Clear profit £-71$' 6 

?art of this was injured by the poultry and pigs 
\rbich were conftantly upon it— thofe parts on which 
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clover was mtxed with the luceract very much in{e« 
rior to that on which the lucerne grew alone. 

Lucerne and Clover on Clay. 

This cut only twice— the fecond time the 20th of 
Augaft : The produft at both cuttings three tons to 
the acre— the firft crop was much injured by the 
cattle breaking in, and hj its being lodged. The 
locerne among the clover is now fit to cut a third 
time, but having been fown thin, it will not make 
a crop alone, and the clover is too (hort to be worth 
cutting ; but the after grafs is fo fine, as to be ade- 
quate to all the expences attending the two firft 
crops, fo that three tons of hay or feven pounds ten 
ihtUings nr«iy be confidered as the neat profit upon 
this acre. 

Lucerne fown wUb Turnips^ Aug. 1793* 

I exprefied my fears that this lucerne would hard- 
ly live through tMs winter-**however I was agreea^ 
biy difappointed ; early in the fpring, though the 
plants were fmall, and as I thought much too f^ 
apart, yet as the feafon advanced, they (hot forward 
very luxuriantly, and thjrs piece has been cut three 
times with that fown with barky. Although fbwn 
wear four months later, the firft crop was nearly 
equal to the barley fown, the fecond and third much 
fuperior to it, fo that its acreable produce may be 
ftated at four tons ; and its future produdl will be 
greater than any I have, as it is perfedly even, with- 
out any vacant fpots, and uninjured by the clover 
which I fowed with ray other croptj* 

The introdudion of a new plant is liable to fo 
fnany difficulties from ill management and prejudice^ 
that I think it important ftill to Continue the regifter 
of my experiments at the riik even of tiring the pa- 
tience of the fociety. 

I remember the avidity with which I read every 
thing that i c^old fimd on this fubjcd, before I began 
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my own experiments, and I remember too how much 
all I read fell (hort of my wifhes in many particulars, 
which I am now able to elucidate for the benefit of 
others. 



EXPERIMENT— No, i. 

Sept. 1793. Ploughed up four acres oats-ftubble, 
foil, a light loam — 1791-1792, in clover, manured 
with gypfum ; 1793, in oats, yield very great— about 
fixty-four bufhels to the acre, 

April, 1794. Ploughed twice— I ft May fowed two 
acres with barley and thirty-fix pounds of lucerne 
feed, which covered by the roller. 

This barley was but tolerable, yielding abont 
twenty bufhels to the acre. The lucerne is far froi» 
anfwering my expedation ; it is thin and in patches ; 
the rains which prevail this fummer have filled the 
ground with clover, fo that I exped next year to cut 
more cbver than lucerne from this ground. 



EXPERIMENT—No. a. 

The adjoining agre was fown with lucerne alone 
ivithouc barley. It looks at prefent exaftly as that 
fown with the barley, neither promifing much as 
a lucerne crop. I fhould obferve that thefe plants 
came up very thick and well, but foon changed their 
colour in fpots to yellow, and died away, except 
where the ground was rich. 

EXPERIMENT— No 3. 

Ploughed up three-fourths of an acre that had 
been in potatoes laft year, foil as above : dung was 
put in the rows when the potatoes were planted at 
the rate of forty loads to an acre. 

ill May, fowed with barley and twelve pounds of 
luceme-feed ; the barley good,^but much injured by 
tbc poultry, being near my houfe. The lucerne a 
Tcry fine and promifing crop, c^t the laftof Septem- 
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ber, about half a ton to the acre. This experlmenC 
is important, fince it proves that if Inccrnc is fown 
in the fpring, it flioiild be on ground in good health, 
and warmed with dung. I have no doubt of cutting 
four or five tons of hay next year from this fpot. 

EXPERIMENT— No. 4— one acre, 1794. 

Soil as above, but poorer— -fown this fpring with 
vetches, they were cut 20th July, for hay — plough- 
ed immediately after, and put in eighteen pounds 
lucerne feed ; it Came up very thick, and maintains 
a healthy colour, though the ground is Very full of 
weeds ; this gives me no uneafinefs as they are an- 
nuals^ and the feafon too far advanced to permit them 
to ripen their feeds ; they will only ferve to proteft 
the lucerne againft the cold of the enfuing Winter, 



EXPERIMENT— No. 5. 

Half an acre of my laft year lucerne (landing very 
thin, I ploughed it up this year, and firft July, fowed 
it with eight pounds of lucerne-feed and a fmall 
quantity of turnip-feed having previoufly manured 
the ground with ftable-dung — this, with a very wet 
feafon, has brought upfo many weeds as to injure the 
lucerne by overfhadowing it, though it came up very 
vigoroufly — on the 20th Auguft, mowed the weeds 
and turnip tops, which were very large, not however 
mowing very clofe. The lucerne at this time, ift 
Odober, though very full of weeds, has a fine healthy 
appearance, and I have no. doubt of its doing very 
well ; the turnips do not appear to have been injured 
by. the mowing. 

EXPERIMENT— No. 6. 

Soil as above — ift May, planted three-fourths of 

an acre, with early potatoes, the beginning of the 

firft Auguft took them up apd put in upon one 

ploughing twelve pounds of lucerne-feed— this has 
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come up even and thick, and is very free from 
weeds ; if it (lands the winter, which I hardly doubt, 
it will make a very fine crop the next year. 



EXPERIMENT— No. 7. 

One acre of gravelly clay fown this fpring with 
vetches left for feed, cut about the laft of AuguiT: 
and the beginning of September, fowed withfixteen 
pounds lucerne : It is now (ift Odober) but juft 
beginning to (hew itfelf, owing to there having fcarce 
any rain fallen (ince ; and the refult of this experi- 
ment will determine whether it may fafely be (own 
with wheat in good foils, and how far it is capable 
bearing cold when very young. 

Having with a view to introduce this very ufeful 
plant, made (as I believe) more experiments, and 
upon a larger fcale, than any other farmer in Ame- 
rica, I (hall (late the conclufions which I have drawn 
from them, as in(tru(^ions to others that may chufe 
to cultivate it. 

I ft. It appears to me to be full as hardy as clover ; 
'but like it, to delight in a warm dry foil, tl^ough it 
will flouri(h in a moift clay — fubjed, however, to the 
fame cafualties in open winters, when both will be 
thrown out by the froft. 

2d. When very young it requires a natural or ar-^ 
tificial warmth in the foil, otherwife it languiflhes, and 
when the weeds and natural graflTes come up, it is 
unable to contend with them. 

Thefe two obfervations point, firft to the foil in 
which it (hould be fown ; to wit, a warm dry fpil in 
tolerable heart ; and fecond, to the means of pro- 
curing the warmth which I (peak of as neceflTary to 
the plant ; this may be obtained in two ways : ift, 
by dung ; and 2d, by fowing when the fun has giv- 
en the earth an additional heat. If fpring fowing is in- 
tended, I (hould prefer ground that had been manured 
and bore a potatoe crop the year preceding, becaufe 
by Hhat means the weeds which the dung produces 

S 
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will have been dellroyed by the hoeing the potatoes. 
If no fuch ground is ready, aiid a fpring fowing is 
intended, the dung Ihould be ploughed in July or 
Auguft, and the ground harrowed fine j this will 
bring the weeds forward^ when a fecond ploughing, 
and the winter will deftroy them before they have 
perfefted their feeds ; the lucerne may be fown early 
in May (twenty pounds to the acre) after the ground 
has had three or four fpring ploughings with barley,, 
which will pay the expence of the manure and 
ploughings. 

Second mode by which the feeds will come up 
quicker, and with more regularity, is to manure ear* 
ly in the fpring, and to plough and harrow the ground 
fine when the weeds have fprung and got fome head; 
and when the earlieft kinds begin to bloflbm, plough 
again and harrow fine ; repeat this four times by the 
ift of July, when the lucerne feed Ihould be fown 
(fixteen pounds to the acre) every feed of which will 
then vegetate : The feed (hould always be fown when 
the ground is dry, and rolled in, if committed to the 
earth while it is very moift, the feeds will fwell, and 
if a dry feafon fucceeds before they have ftuck root,, 
they will wither away. 

3d — Lucerne is frequently liable to turn yellow^ 
and look fickly, I have not been able to difcover 
the caufe of this evil, though I have carefully ex- 
amined the roots with a microfcope— The remedy is^ 
to mow the plant; it will come up free from the dif- 
order. 

4th— The time for cutting this for cattle is whei» 
ever it will fill the fey the ; for hay when it begins ta 
bloflbm, if left till the bloflTom turns, it becomes too 
hard : I would prefer cutting for cattle the firft year, 
as this effedtually deftroys all weeds. 

5th— It may be fed down by any kind of cattle, 
with as much fafety as clover. 

6th — I would recommend it to the young farmer 
aot to be difcouraged from purfuing the culture of 
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^s plant by the obfervations of fome of the older 
goes, who wil> tell him that Mr. A, and Mr. B, tried 
k, but it would not do. Experiments carelefsiy made 
or not regularly pnriiued, the accidental circumftan* 
ces of foils, or feafons, afford no conclufive arguments, 
sds may be inferred from the regifler which I have 
exhibited. Out. of about fifteen acres which I fowed 
laii year, but four fucceeded ; had I not tried the 
plant in vark)us ways, I ihould probably have deter^ 
mined that it was not worth attention. My errors 
and inftru£tions will render the talk eafier for thofe 
that cfaufe to attempt future experiments. And whe« 
ther they fucceed or not, they will render agriculture 
lame benefit by communicating to this fociety the 
lefult of their experiments. 

iL R. Livingston: 

Clermont^ ^b OSiober^ ^794- 



Extras of a Letter from Robert R. Livingston, Eff. 
to William Livingston, Efq. Governor of New- 
Jerfey, lyi^, on the SubJeSi of Gtoeti-g^Lge Plumbs. 

MRS. LIVINGSTON informed me when I was 
laft at Elizabethtown, that you had not been 
fuccefsful in raifin^ the green-gage plumb. I fend, 
jfou two of a very fine kind ; I have now above 
twenty bearing trees, none of which have beea 
grafted, but were ali the offspring of one that was 
laifed from the ftone of a grafted tree, which has 
produced fome hundred tr^s, as thofe I fend you 
will do, if planted in a loofe foiL The general com- 
plaint is, that this fruit drops before it ripens : I do 
not find that this is the cafe with mine, except fo far 
as is neceffary to keep the tree from being over- 
ldaded««-*I cannot help thinking therefore, that thefe 
trees have in many places fuffcred (in common with 
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tn higher order of heings) from the ignorance of 
their phyficians, who infift that this evil arifes from 
too great a quantity of fap, or in other words, from 
too much health, and accordingly dired a fpare re« 
gimen, and plant them in ftiff foils, where they can- 
not feed without difficulty ; and left they fliould not 
fufFer enough from this treatment, they cut their 
roots, put ftones in their mouths, bind their bodies 
with bandages, and even go fo far as to pierce and 
beat them, as if the fruit of this tree, like that of re- 
ligion, was the offspring of mortification. 1 have nev- 
er yet heard, that thefe prefcriptions have been at- 
tended with much fuccefs ; nor do I think they ever 
will. — Except man, I know no animal that fuffers 
from a plethora, nor would he, if luxury had not pro* 
voked bis appetite to exceed its natural bounds ; all 
others acquire ftrength from plenty of food ; the fame 
reafohing applies to vegetables, whofe feeds and fruits 
are always mod perfed, when a fufficiency of food is 
furniftied them. The plumb is in Ho foil a very vig- 
orous tree ; its growth is flow ; and when it begins 
to bear, it is generally very heavily laden ; as the 
fruit increafes in fize, it makes a demand upon the 
roots for more fap than they can readily furnifh, par- 
ticularly as the droughts often come on jufl as this 
demand is made. The circulation in the tree be- 
comes more languid, and the fruit alters, withers and 
drops for want of nourifhment, or is deflroyed by 
worms, which are produced in it, as in the ftomachs 
of feeble children, from unwbolfome food. 

If this reafoning is jufl, the remedy mufl be the 
reverfe of that, which is ufually prefcribed. I have 
therefore always planted my plumbs in the richeft 
fpots of my garden (the foil of which is a loam 
upon a light fand, dug up and mixed, and very 
highly manured every year) and my trees have 
fcarcely ever failed to ripen as much fruit as the 
branches could carry without danger of breaking. 
I have alfo had fgme plumbs upon a lliff clay, none i 
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of which have borne any fruit worth fpcaking of; 
one, a Drap D'or, had flood fifteen years, and was 
not nine feet high when 1 removed it into my gar- 
den laft fpring a year ; it has grown more fince, than 
in the fifteen years preceding. Thefe circuraflances 
convince me that my theory is right, and has induc^ 
cd me to enlarge upon it, in hopes that it may be 
ufeful to you, and that when confirmed by your ex- 
periments, it may be adopted by others. 



Experiments made by Manurinjt Land with Sea-Weed^ 

taken diredlyfrom Creeks, and with Shells : 

By Ezra L'Hommedieu, Efq. 

THE year before laft I fenced about ten acres of 
poor land of a light dry foil, and which pro- 
duced little except five-fingers znd ground pine ; it 
was ploughed up and planted with corn, which was 
dunged in the holes, but the land was fo poor that 
the crop did not pay the expence of culture. Laft 
year I contraded for one hundred tons of fca-weed, 
at fourteen pence per ton, and let out five acres of 
this piece of ground for raifing wheat. I was to find 
the manure, twenty ox-cart loads to the acre, which 
was to be carted, and all other expences borne in 
raifing the crop, and I was to have the one half of 
the wheat delivered in the flieaf in the field : Early 
in March the five acres was fowed with clover feed ; 
at harveft the wheat much exceeded my expedation ; 
that which was heft put in, by computing the fhocksi 
would yield fixteen bufhels per acre — the clover 
came up very well, and after harveft headed, and the 
beads being coUedted by women and children among 
the ftubble, the beft of it yielded a buftiel per acre, 
on an average fay forty pounds (the one half of which 
I gave for gathering)— there would have been much 
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more had it not been for the difficulty of cdlleding 
among ftubble, which muft principally be done by 
hand ; there is no doubt but this five acres will 
yield at leaft one ton of hay to the acre the next 
ieafon. The computation of profits on this five acres 
is as follows : 



The one half of the crop, on an averagei lay 
7 bulheb wheat per acre, at 8s. 
2o pouadt clover-feed« 


1 


i6 
o 


O 

O 


Dedoft 2o tons of manure, at la. 2d, 
The neat profit per acre is 


£* 8 
I 


i6 
3 

12 


o 

4 

"i 



The land was not worth more than forty fhilhiigs 
per acre ; but by this tillage, the land, by the lowed 
computation, muft now be worth five pounds per 
acre, which makes the difference of three pounds, 
which being added to the neat profit, makes five 
pounds twelve fliillings and eight pence clear gain 
per acre. Three acres of this piece of land, directly 
after the wheat was fown, was covered with drift 
fea-weed, which coft nothing but the carting : Early 
in the fpring it was fowed with clover feed, the fca* 
weed prevented any injury to the wheat from the 
winter, the kernel was good, and yielded eight bufti- 
els to thei acre : the clover came up well, but did 
not produce more than half the quantity of feed 
which the land adjoining did, which was manured 
with fea-weed from the creek. Perhaps thcfe three 
acres may yield half a ton x)f hay by the acre, the 
next feafon. The remaining two acres 1 manured 
with fhells called Indian (hells ; that is, the fhells 
of clams, oyfters, wilks and fcoUops, colleded by 
Indians, and by length of time fettled under the fur- 
face of the ground, and fo diffblved as to be broken 
in pieces and mixed with the earth ; twenty loads 
to the acre were carted on the two remaining acres 
of the ten j on one acre twenty tons were carted and 
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laid in heaps fix weeka before lowing : on the other 
acre the twenty loads were carted and diredly fprepd, 
and harrowed in with the wheat : thcfe two acres 
were fowed early in the fpring, with daify-feed ; at 
harveit the lall mentioned acre did not produce a 
fufficient quantity of wheat (although the kernel was 
good) to pay the expence of tillage feparate from 
carting the ftiella. The other acre where the fhells 
lay in heaps only fix weeks, was equal to that covered 
with drifted fea-weed. The daify-feed came up 
well on both acres, but grew much better on the 
acre where the Ihells lay in heaps, than on the one 
where the fhells were immediately fpread, and by 
appearance will produce a good crop of that hay the 
nextfcafon : in many parts of the country, efpecially 
on the fea-coaft, there are vaft: quantities of thofe In- 
dian (hells, and by the above experiment, it isneceflary 
for a crop of grain, that the (hells be cxpofed to the air 
fome time before they are put in the ground : if they 
are carted in the fpring, and lay in heaps till fowing, it 
may well anfwer the purpofe, though the longer 
they lay in heaps perhaps the better for the crop ; 
a few experiments which may be made without any 
expence, will determine the time neceflTary for their 
e^pofure. By a number of experiments made in 
Suffolk county, thofe (hells are found to be a dura- 
ble manure, and very favorable to the produitioD 
of grafs, and the land for a nmnber of years is 
growing better both for grafs and grain* 



On Ditches and Hedges. .• 

By ExRA UHoMMEDiEU, Efq, Vke-Prefidcnt of tbc 
Corporation. 

THE fcarcity of timber in many parts of this ftate 
for fencing where there are no (tones for walls^ 
1? as greatly affedled the price of land,, and farmers will ^ 
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foon be in a very difagreeable fituation unlefs fome 
expedient be found for fencing their farms at a cheap- 
er race, in the old fettled parts of the country, than 
is at prefent praftifed. In many parts of the new 
fettlements too there is but very little timber fuita- 
ble for fencing, the inconveniences of which will fooa 
be felt by the inhabitants. In confidering this fub- 
jed it will readily occur that ditches and hedges can 
be the only fubftitute where there is no (lone. It 
will be worth the attention of this fociety to get in- 
formation of the bed method of making ditches and 
raifing hedges, that the fame may be communicated 
for the benefit of the public. This fubjed is much 
talked of by farmers ; but fince the deftrudion of 
the prim and the Engli/h black tborn^ few attempts 
have been made to raife hedges in any manner 
whatever. In the town of Eaft-Hampton, in Suf- 
folk county, by the beft computation, at leaft two 
hundred miles of good prim-hedge died in the courfe 
of two or three years, which was a greater lofs to the 
inhabitants than if every houfe in the townfhip had 
been burnt down at the fame time ; it has not as 
yet been difcovered what occafioned the deftruftion 
of the prim. The Englifh black thorn in Southamp- 
ton was nearly equal to the prim in Eaft Hampton : 
This has lately all died there, as it has in every other 
part of the country where it grew. A certain flj 
makes a hole through the bark of the thorn, and 
there depofits its eggs or maggots ; the fap of the 
thorn runs out at this hole and hardens on the bark, 
and becomes a hard bunch round the limb, and pre- 
vents all circulation of the fap or juices in that part, 
and intirely kills the limb ; this being the cafe in 
the different branches from the fame dock, the 
whole is foon deftroyed. There are frequently three 
or four of thefe maggots in one bunch ; they grow 
near half an inch long before thpy become a fly. 
They have alfo by the fame means deftroyed all the 
plumb and damfen trees on the Eaft end of Long- 
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Ittand ; and have lately began on the cherry-trees, ef- 
pecially on the black cherry, which was fet in ditches 
aqd bade fair to make good hedges, and in a ihoit 
time will probably kill the whole ; and it is to be fear- 
ed that they will increafe and deftroy all 6ur cherry- 
trees, though I have not feenany large trees injured 
by them as yet. Where the prim and thorn hedges 
were deftroyed no fubftitute has been attempted. 
Where poft and rail fence cannot be got the ditches 
are kept up, and with flakes and poles on the top a 
temporary fence is made. It is difficult to fay what 
would be the befl thing for a hedge that we can de- 
pend on : The thorn of this country would make an 
excellent hedge, far fuperior to the Englifh white 
thorn, but we have not as yet beea ablp to raife it 
from the feed or haws. 

If we may judge by the great mortality of the 
prim and Englifh black thorn, the thorn of this 
country will not be fo liable to diforders as fhrubs 
which are imported from Europe. It anfwers but 
little purpofe to have ditches unlefs you have hedges 
to fupport them. The wild cherry is of quick growth, 
and bears lopping, but is eafily deflroyed by cattle 
who are fond of the leaves ; this is the cafe with the 
locufl tree. It is found that where lands have beea 
cleared, and young oaks, walnut, or any other trees 
that will bear lopping, have been left, they have 
anfwered well for a hedge by lopping the fame on a 
4itch, and is a good fence againll cattle and fheep. 
I would recommend the fetting out any kind of 
young trees, that will bear lopping, of two or three 
feet in length, which will ba fit to lop on the ditch 
two or three years fooner than if raifed from the feed. 
I have lately gone into this pradlice, and make no 
doubt of its fuccefs. If the pomace of apples is fcat- 
tercd in ditches, the feed will come up, and if kept 
from the cattle a few years, will be fufficiently grown 
to expofe to cattle, who will bite the tops and prevent 
their growing higher; they will then grow thick an4 

T 
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thorny, and make a very good hedge. Laft year I 
flrewed all my pomace in ditches for this purpofe. I 
have feen young apple trees put in a ditch, that is, 
the bank, between the fods or turfs, when the ditch 
or bank was making : they grew well, and being 
expofed to cattle, became a good hedge, and well 
fupported the bank. 



On Improving poor Lands^ hy Jbwing Red Clover Seed^ 

By Ezra L'Hommedibu, Efq. 

Vice-Prejident of the Corporation. 

SOME years ago, I fi^w a piece of very poor loamy 
land, grown over with mofs, and yielding no 
pafture txctpt Jive-fngers and a few daifies ; it was 
ploughed up early in the fpring and fowed with no- 
thing but red clover feed, four qjuarts to the acre. 
The next year it produced a confiderable quantity 
of hay, which was the only crop, though the land 
was much better afterwards. I make no doubt bu( 
this mode of culture might be improved to great ad- 
vantage. It is the only inftance I have feen of clo- 
ver feed being fown alone on any land. It is com- 
monly faid that the fowing of this feed will anfweif 
no purpofe on very poor land ; perhaps the reafon is 
that wheat, rye, oats, or fomething elfe, is fown at 
the fame time, which exhaufts all the ftrength of the 
land to bring it to perfeclion, and leaves the clover - 
that comes up in fo weak and languid a ftate, that 
it eventually comes to nothing ; when if the clover 
had all the nouriftiment the land was capable of af- 
fording, it might produce a fufficiency of feed the 
ftrft year to pay for the feed fown and the tillage ; 
and the next year a confiderable crop of hay, which 
would be a clear profit j and if the lands were 
ploughed up the next fpring after cutting the hay, 
while the roots of the grafs were alive, it would fo 
cnjrich the land that in the next procefs the feed and 
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iay would be much increafed, and by continuing 
this mode of cultiire the lands would be made good 
without further manure. I would propofe that the 
advantages of this mode of improving poor lands be 
afcertained by experiments to be made on difTeient 
ibils by gentlemen of the fociety who are farmers. 



On the Folding of Shetp. 
By Ezra L*Homm£DI£U| Efquire. 

ON obferving that ihccp kept by Ihepherds iti 
flocks, and folded every night, for the purpofe 
of manuring land, were poor and fmall, compared to 
others which were kept in no better paftures, and 
not folded, I determined to make an experiment of 
the profits which might arife to the farmer by folding 
his flocks of ifaeep, which I concluded might be ad^ 
vantageous, if properly conduced ; for this purpofe^ 
on the I ft day of June, the year before laft, I fenced 
and ploughed up one acre in a field which contained 
about feventy acres, and on which were kept eighty 
grown^fhcep, and fiity lambs. I concluded that if 
the fheep were folded every night at fun-down, and 
let out every morning by fun-rife, the fheep would 
not be much injinred, the crop of wheat propofed tor 
be raifed on the acre would be confideraWe, and the 
land much improved, which then was very poor. 

The flieep were properly attended to, which was ' 
«afy to be done, as the fold was in the (heep-pafture, 
and the farm-houfe tie/t more than twerfty rods frorn 
the fold. I (boTl difcovered, after folding the (heep^ 
which began about the middle of June, that they did 
not look fo well as afual, and was advifed by the over- 
fter to dlfcontinue the pradice : I determinfed how- 
-ever to* make the experiment, and continued the 
folding till the ift of Auguft. After which the 
jfround was lowed with wheats fame turdip-feed and 



140 On the iFolding of Sheep. 

red clover feed. The lambs were fo much injured 
by the pradlice, that they fold for one fhilling lefs 
on an average than thofe which were raifed on the 
fame pafture before arid fince ; and the grown Iheep 
fufFered fo much, that by the beft judgment I could 
make, by confidcring their being poorer than other- 
wife they would have been, and calculating the re- 
duced quantity of wool which they yielded the next 
fpring, that the average lofs was two fliillings on each 
grown fheep. The wheat was hurt by the winter, 
though had it not been for this circumftance, by 
computing that part which was not winter-killed, 
the product: would have been fifteen bufhels. Sixty 
bulhels of turnips were pulled from the fame ground, 
and I expeded that the land would have been io 
improved as to produce a good crop of hay the next 
year, but in this 1 was difappointed ; the*^ wheat and 
the turnips having exhaufted almoft the whole of the 
manure which was obtained by the fheep, and the 
land left in a ftate not much fuperior to what it was 
aifirft. 

Computation of Profit and Lofs. 

Plourting, fowing, and reaping the acre, • ;f • i 10 o 

Pulling and cutting the turnips, • . .0100 

Lofs on eight 7 grown (heep, at 2B* . • » 800 

Lofs on fncty lambs, at is. . . . 300 

Attending the (heep, • . . . . o S o 

/•• 13 8 o 



Produce. 

Fifteen bufliels of wheat, ib cafe no part had 

been winter killed, at 88. . • 600 

Sixty bulhels of turnips, at is. 6d. • 4 10 o 

■ 10 10 o 



Lofs, ;f 2 18 a 

.By this experiment I was convinced no advantage 
would arife from the conftant folding of Iheep. The 
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injury done to the flieep by folding, appears to arife 
from a number of caufes. They became very dirty 
by lying on ploughed ground, which muft check 
their ufual perfpiration. Their noftrils are alfo af- 
fefted by the duft, which is taken in with their 
breath, and their refpiration impeded, which with 
the breach of fo many lying clofe together, muft be 
unfavorable to their health. But the principal caufe 
I apprehend, arifes from their being prevented from, 
feeding ac pleafure, when the dew is on the grafs,* 
when it affords the greateft nourifhment. Sheep 
feldom feed in the middle of the day, and drink but 
very little, which I conclude is owihg to their feeding 
principally while thegrafs ismoiftened with the dew.. 
I am induced to believe this, becaufc it is found by 
experience, that a horfe, by being accuftomed to go 
in a pafture without water, will foon learn to eat 
while the dew is on the ground, and will thrive as 
well as if he could go to water whenever he chofe. 
It is alfo found by experience, that calves will do 
better in a pafture without water, than in a pafture 
of equal goodnefs with water. This experiment, 
with the reafons,! purpofe to communicate to the 
fociety at their next meeting. 



On Raifing Calves. 
By Erza L'Hommedieu, Efq. 

IN raifing horned cattle, it is of great importance 
that the calves be weaned and kept through the 
fummer in the beft manner : If this is not attended 
to, and they become poor or pot-bellied, it is with 
difficulty they can be put in a thriving condition, 
and in general will never recover fo as to equal thofe 
which have not been checked in their early growth. 
Calves taken from the cows are generally kept in 
paftures where there is plenty of water, and a paf- 
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ture where thete is water, is preferred to one much 
better where there is no water ; but by obfcrvation, 
I am convinced that this praAice is wrong, and that 
calves taken from the cows wean much better in a 
pafture without water, than in a pafture of equal 
goodnefs with water. Laft year I faw in a pafture 
without water, more than twenty calves, in which 
they had been kept without drinking from the time 
of their being taken from the cows till fometime in 
the fall : 1 frequently faw them and obferved them 
more attentively, on account of the particular man* 
iier in which they were kept ; they were all thrifty 
and remarkably gaunt or fmalUbellied, which the 
owner (a gentleman of Suffolk county) imputed ta 
their not having water ; and obferved that he never 
had calves do fo well before — and his obfcrvations 
on the fubjed very well accounted for the fads. 
He fuppofed that calves accuftomed to get their fnp- 
port from milk (being a liquid) when they are fepa- 
rated from the cows, and put in a pai^ure where 
there is water, after becoming very hungry atid 
dry, betake themfelves to water, which being a li- 
quid, and nyore fimilar to what they have been ac- 
cuftomed to, than grafs, they drink and drink again^ 
till they appear round and full ; but this not being 
fufficient to fupport nature, after falling away con- 
fiderably, they eat a little grafs, and that principally 
in the day time, which does not alleviate their thirft 
fo as to prevent their drinking too much. But on 
the other hand, when there is no water in the paf- 
ture, the calves, prefled by hunger, are obliged to 
feed on grafs which contains fome moifture, and foon 
learn to allay their thirft by eating while the dew is 
on, and for the fake of the moifture or dew on the 
grafs, eat much more than they would do, if they 
could go ta water, and foon get accuftomed to feed 
chiefly in the night and in the morning, before the 
dews are exhaled. By this pradice you will fee no 
pot-bellied calves, which is occafioncd by drinking. 
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$00 muchi and eating too little : thi$ too brings on 
poverty in flefh, Which produces lice, and the lice 
prevent the thriving and growth of the calves till 
their coat of hair is ftied the enfuing fpring. From 
this and one or two other fads, which I Ihall relate, 
I am induced to believe that there is fomething more 
nourilhing in dew than is commonly imagined. 0(i 
bbferving a horfe owned by a perfon in my neighbor- 
hood, for a number of years, to be very fat in the 
fummer feafon, although it was the only horfe the 
owner had, and was worked fteadily, and went in 
very poor pafture, I aflced the owner by what means 
he kept his horfe fo much fatter than his neighbors, 
who made ufe of much better paftures. He inform- 
ed me that he gave the horfe no grain of any kind, 
but kept him in a very poor pafture adjoining a creek 
where creek-thatch grew on fand-flats ; that the 
horfe got but very little from the upland, but fed / 

on the thatch at nights and in the mornings, while ' 

the dew remained, but after the dew was exhaled, 
he would eat no more of the thatch, but return to 
the upland, and if at liberty would take his reft the 
bigger part of the day. 

Horfes in general will not eat this thatch, and it 
is very poor fodder for cattle, although it anfweris 
with the help of other fodder, to keep them through 
the winter. The owner further informed me, that 
before his horfe had learnt to feed on thatch, which, 
was too feafons, he continued to be quite poor in the 
pafture in which he then went. No perfon ac- 
quainted with this fedge, will fuppofe ^tbat a horfe 
can be kept on it in any tolerable order, with com- 
mon water ; and it muft be fuppofed that the dew 
added very materially to the nouriftiment of th^ 
horfe. 

It is obfervable, that the dew in fummer, frequent* 
ly has a fweet tafte, not very diffimilar from honey, 
land is called a honey-dew. It is probable that all 
dew has more or lefs of thofe particles, and affords 
very confiderable nouriChment to animals in general. 
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Reports of Committed reJpeSling the be ft Method rf 
Rai/ing Barley and Hops in this State ^ in confequence 
qfa Memorial of the Society of Brewers. 



On Railing Barley. 

«« TN the fall, or eSrly in the fpring, as beft fuits the 

A economy of the farmer, turn under the fward, 
and keep vegetation down with the harrow until the 
feafon of planting." 

** Indian corn prepares the ground well for baile/ 
l)y rendering it mellow, and deftroying the natural 
growth of grafs and weeds. After gathering the corn, 
and removing the flalks, manure fliould be carted 
on during the winter, or early in the fpring ; fpread 
the manure, plough it in, and make the earth as mel- 
low as poflible : then fow the barley early, at the 
rate of at lead two bufhels to an acre." 

•' If the field is to be brought into grafs, fow grafs- 
feed with the barley, as is cuftomary with wheat, 
remembering alWays. that clover is the moft fure.'* 

*• Cut the crop when ripe, and not fooner ; thelefs 
it is expofed, after cutting, •even to the dew, the 
T^etter, and heavier is the grain. This is the fyftem 
adopted in the ftate of Rhode-lfland, where the far- 
mers frequently cut about forty bufliels on an acre." 

*' On the weft end of Long-ifland, the farmers 
that raife barley, plough the ftubble under as foon 
as the crop is off, check vegetation by repeated 
ploughing and harrowing, until the time of fowing 
"wheat, and by this management procure a good crop 
of wheat, in fucceffion to that of barley : But, in this 
cafe, it is neceffary to give the ground a larger quan- 
tity of manure." ■^' 

" The committee are at a lofs to fty, whether bar- 
ley will anfwer on new ground, as the growth of it 
has, in their belief, been chiefly confined to old cul- 
tivated land. From experience, however, it is known 
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that the more northern latitudes favor the produdion 
of the beft barley. Whence a prefumption arifes that 
the northern and weftern parts of the date of New* 
York are well adapted, by nature, for the cultiva- 
tion of this grain. Therefore, it is highly probable, 
thaf the interval lands on both fides of the Hudfoa 
and Mohawk rivers, as well as on other dreams, and 
between many of the mountains, muft produce good 
crops of barley, without the affiftance of manure, 
every third or fourth year ; and upon the plan re- 
commended, both the foil and its productions be im- 
proved, by the. culture of corn, barley, and grafs- 
feeds, with now and then, if neceflary, a feafonable 
manuring. 

** It is difficult to procure barley free from an ad- 
mixture of oats: the beft method of feparating the 
oats from it is by means of water — take a large tub, 
filled with water, and let the barley run flowly into it ; 
the oats and light grains will" Iwim on the furface, 
and muft be (kimmed off — the heavy and vigorous 
grains of barley will fink to the bottom, and ought 
to be preferved for fowing ; thefe being the beft of 
feeds.*' 

" This grain feparates very eafy from the ftravv ; 
but the beard that adheres to the end of the grain 
muft be feparatcd by threftiing it over again after the 
ftravv is pitched. off. It may be threfhed very well 
by ba;id, though horfes, or. indeed cattle, will tread 
off the beard more cafily than it can be removed by 
the flail." 

" Barley-ftraw is hearty fodder for homed cattle 
hi the winter." 

" By cultivating barley, the farmer will be enabled, 
with induftry, to receive his money for a crop in fix 
or feven months from the time of fowing ; the fall 
of the'year being the time for bringing it to market, 
and the brewers infuring him five fliillings and fix- 
pence thebufliel, or if he prefers it, the market price." 

U 



On the Raijing of Hops. 

The CommUtee €ipp9inud to inwftigatt ^nd repwt ibt 
hefi method of raifing Hi>ps^ offertbe fiUowing as th€ 
moft perfect the jhortnefs of the tifue would aOow 
.them to <:olleSl — S^iggeJUng at the fame time tbepro^ 
priety of a further examination of the fubjtdl^ em^ 
tracing improvenierUs which time and experience art 

* contimialfy unfolding. 

A RICH deep foil, rather incliniog to moifture, is, 
on the whole, the heft adapted for the culti- 
vation of hops J but it is obferrable, that any foiL 
(ftifF clay only excepted) will fuit^the growing of 
bops when properly prepared — and in many parts 
of Great-Britain ^y ute the bog-ground, which i^ 
fit for little elite. The ground on which hops are to 
be planted, ihould be made rich with that kind <q^ 
manure bell fuited to-the foil, and reiidered fine ao4 
mellow by being plowed deep and harrowed J&veral 
times. The hills (hould be at the diilance of fix or 
eight feet froxo each other^ according to the richfie& 
of the ground. On ground that is rich, the yine$ 
will nm the woft, the hills muil therefore be the 
jEartbcft apart. 

At the firft opening of the fpring, when the firofts 
are over, and vegetation bcgliis, fets, or fmall pieces 
of the roots of hops, muil he obtained ffom hops that 
are «fieeroed the beft* — ^cut off from the main ftalk 
or root, fix or eight inches in length. Branches^ or 
fuckers, moll healthy, and of the Jaii year's growth^ 
muft be fought for. They may eafily be known by 
their looking white. Two or three joints or buds 
Ihould be left on each fet. The izts fhould be put 

* Of the dOTcrent kinds of hops, the long white is moft efleemed.* It 
yields the greater cjuatitity, and is raoft beautiful. The beauty of hop* 
confifts in their beipg of a pale bright green ocrioar. Care nuft b^ 
taken to obtain all of one fort — but if diflfcrent forts are ufed^ they 
muft be kept feparate in the iield ; for there is in different kinds cf 
hops a material difierenoe in their lAmt of ripcaio^ V and if intcrnixcdy 
will occafion extra trouble ia gathefing. 
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into tbe ground as foon as taken up, if poilible ; if 
not^ they ihould be wrapped in a cloth, kept in a 
inoift place excluded from the air. A hole Ihould 
then be made large and deep, and filled with 
rich mellow earth. The fprouts fliould be fet in 
this earth with the bud upwards, and the ground 
prefled clofe around them. If the bud9 have begun 
to open, the uppermoil: muit be left juft out of tbe 

f-Qund ; otherwife, cover it with the earth an inch* 
wo or three fets to a pole will be fufficient, and 
three poles to a hill will be found moft produ(3ive- 
Place one of the poles towards the north, the other 
two at equal diftances about two feet apart. Th^ 
fets are to be placed in the fame manner as tbe poles« 
that they may the eafier climb. The length of th« 
poles may be from fourteen to eighteen feet, accord- 
ing us the foil is for richnefs. The poles Ihould be 
placed inclining towards each other as to meet at the 
top, where they may be tied« This is contrary to 
the European method, but will be found beft in 
America* In this wav they will ftrengthen and fup* 
port each other, and form fo great a defence againd 
the violent gulls of wind, to which our climate is 
frequently fubjeded in the months of July and Au- 
guft, as to prevent their being blown down. They 
will likewiie form a three-fided pyramid, which will 
jbave the greateft poffible advantage from the fun. 
It is fuggefted by experience, that hops which grow 
fjear the ground are the beft. Too long poles are 
not good, and care mull be taken that the vines do 
not run beyond the poles ; twilling off their tops 
will prevent it. The beft kinds of wood for poles 
sre the aider, aib, birch, «lm, chefnut and cedar. 
Their durablenefs is direAly the reverfe of the order 
in which they Hand, and burning the end put into 
the ground, will be of fervice to preferve them. 
Hops ihould not be poled till the fpring of the fe- 
cond year, and then not till they have been dreffed. 
All that is neccffary for the firft year, is to keep 
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the hops free from weeds, and the ground light and 
mellow, by hoeing often, and plowing if the yard is 
large enough to require it. The vines when run to 
the length of four or five feet, (hould be twifted to- 
gether to prevent their bearing the firft year, for 
that would injure them. In the months of March 
or April of the fecond year, the hills muft be opened, 
and all the fprouts, or fuckers, cut off within an inch 
of the old root, but that muft be left entire with the 
roots that run down ;* then cover the hills with fine 
earth and manure. The hops muft be kept free 
from weeds, and the ground mellow, by hoeing often 
through the feafon, and hills of earth gradually raifed 
around the vines during the fummer. The vihes 
muft be affifted in running on the poles with woolen 
yarn, fuffering them to run with the fun. 
* &y the laft of Auguft or firft of September, the 
hops wijl ripen and be fit to gather* This may 
ealily be known by their colour changing, and ha- 
ving a fragrant fmell : their feed grows brown and 
hard.f As foon as ripe, they muft be gathered 
without delay, for a ftorm, or frofts, will injure them 
materially. The moft expedient method of picking 
hops, is to cut the vines three feet from the ground, 
pull up the poles and lay them on crotches horizon- 
tally, at a height that may be conveniently reached. 
Put under them a bin of equal length, and four may 
ftand on each lide.to pick at a time. Fair weather 
muft be taken to gather hops in, if poffible ; and 
hops ought not to be gathered when the dew is on 

* Hops roil ft bf dreflcd cYcry year as foon as the froft will permit. 
On thb being well done, depends in a great meiifure the fuccefs of the 
crop It is thought by many to be the beft method to manure the 
hop yard in the fall, and cover the hills entirely with mamire ; affert- 
ing. with other advant^tpes, that this prevents the frofts during the win- 
ter, from injuring the hop. The truth of this may be dttcrmizied hf 
experiments in our climate and country. 

+ H(»ps had better be gathered before they arc quite ripe, than re- 
main till they are over ripe ; for then they will lofe their feed by th« 
wind, or on being handled. The kc^ is the flrongcft p^r* 9^ the boj^ 
ahd they will lofc their green colour, which la very valuable. 
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them, for dew is apt to m?ke them mould. Thej 
Ibould be dried as foon as poffible alter they are 
gathered ; if not immediately, they muft be fpread 
bn a floor to prevent their changing colour. The beft 
mode of drying them is with a fire of charcoal, on 
a kiln covered with hair-cloth, in the manner of a 
malt-kiln.* The fire muft be kept fteady and equal, 
andthe hops ftirred gently. Great attention is ne- 
ceflary in this part of the bufinefs, that the hops be 
uniformly and fufficiently dried : if too much dried 
they will look bro^h, as if they were burnt ; and if 
too little dried chey will lofe their colour and flavor. 
They (hould be laid on the hair-cloth about fix in- 
ches thick, after it bad been moderately warmed; 
then a fteady fire kept upr till the hops are nearly 
dry, left the moifture or fweat, that the fire has raif- 
ed, ftiould /all back and change their colour. After 
the hops have been in this fituation about feven, eight 
or nine hours, and have got through fweating ; and 
when fl^uck with a ftick, will leap up, then throw 
them into a heap ; mix them well and fpread them 
again, and let them remain till they are all equally 
dry. While they are in the fweat, it will be beft 
not to move them for fear of burning them. Slacken 
the fire when the hops are to be turned, and increafe 
it afterwards. Hops are fully dried when their inner 
ftalks break ftiort, and their leaves are crifp aad fall 
off'eafily. They will crackle a Ijttle when their feeds 
are buVfting ; and then they muft be taken from the 
kiln. Hops that are dried in the fun, lofe their rich 
flavor, and if under cover, they are apt to ferment 
and change with the weather, and lofe their ftrength. 
Fire preserves the colour and flavor 6f hops, by evap- 
orating the water, and retaining the oil of the hop. 
After the hops are taken from the kiln, they fliould 
be laid in a heap to acquire a little moifture to fit 
theni for bagging. It would be well to exclude them 

'. * Mats made of the fplintcrs of walnut, or afli, will anfwcr the pur- 
pcfcf and come cheaper thaii hair cloUi. 
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from the air, by covering them with btaiiket«. TkreQ 
or four drayft jvill be fafficieat for them to lie id that 
ftate. When the bops are fo moid that tbej maj 
be preifed together without breaking, they are fit 
for bagging. Bags made of coarfe linen cloth^ eleven 
feet in length, and feven in circumference, Wbkli 
hold two hundred pounds weighty are moft commonly 
ufed in Europe : but any fize that beft fuits m^y be 
made ufe of. To bag hops, a hole is made through 
a floor large enough for a man to pais with ea£e : the 
bag mud be faftened to a hoop larger tbaa the liole, 
that the floor may ferve to fupport the bag. For the 
convenience of handling the bags, fome hops fliould 
be tied in each corner to Cerve as handles* Tbe hops 
fiiould be gradually thrown into the bag, and trod 
down continually till the bag is filled. The mouth 
of the bag mufli then be Town up, and the hops are 
fit for market. Tbe harder hops aie packed, the 
longer and bettc^r they will keep ; but they muft be 
kept dry. ' In moft parts of Great-Britain where 
bops are cultivated, they eftimate the charges of 
cultivating an «cre of hops at forty-two dollars, for 
manuring and tilling, exclufive of poles and rent of 
land. Poles they eftimate at fixteen dollars per year, 
jbut in this country they would not amount to half 
that funu An acre is computed to require about 
three thoufand poles, which will lad from fix to 
twelve years, according to the kind of wood ufed. 

The Englifli growers of hops think they have a 
very indifferent crop, if the produce of an acre does 
not fell for one hundred and thirty-three dollars, and 
frequently they fell for two hundred dollars ; and 
have been known to rife as high as four hundred 
dollars. In this country experiments have bcea 
equally flattering. A gentleman in Maflachufetts, 
in the fummer of 1791, raifed hops from one acre of 
ground that fold for three hundred dollars; and land 
is equally good for hops in this ttate. Upon thelow- 
fft eftimate we may fairly compute the nett profit of 
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irii acre -of hops to be eighty dollars, over and abore 
poles^ manure and cultivation. 

There is one circunillance fartl^r vtt think has 
weight, and ought to be mentioned. In the En- 
^fli eftimate, the expence put down, is what they 
can hire the kibor done for by thole who make it 
their bufiiiefs to perform the different parts of the 
cultivation, A great faving may therefore be made 
by our fannerB in the article of Jabor ; for much of 
it may be performed by women, children, and the 
aged. Add to thk, we have another advantage of 
no fmall moment. In this country the hop harveft 
will come between our two great harveds, the En- 
glifli and Indian, and interfere with neither : but, 
hi England, the grain and hop haiveft interfere, and 
create a great fcarcity of hands, it then being the 
moft bufy tinne in the year. It is found by experi- 
ence, that the fiij and diisate of tlie eaftem itates 
ate more favorable to tlie growth of hops than 
Great-Britain j they Vkot being fo fubjedl to moift 
foggy %veather of long continuance ; which is moft 
injurieus to hops. And the fouthern Rates are ftill 
more favorable te the ho^) than the eaflern ftates, in 
point of flavor and ftrength. The ftate of New- York 
unites fome advantages £raai either extreme of the 
union. The cultivators of land in this ftate have 
every inducencvcnt which policy or intcreftcan aflbrd, 
to enter with fpirit into the cultivation of hops. We 
(hall therefore be enabled to fupply our own de- 
mand, and export this article, inftead of fending a- 
broad for all we ufe ; and no crop that can polfibly 
"be put on land, will yield an equal profit. This cul- 
ture will require but little larui — the labor may be 
l^erformed at intervals, fo as not^interfere or injure 
the other bqfinefs of the farr^, oy the aged, women, 
knd children. 

There is no farmer of this ftate but may, with eafe, 
raife from one quarter of an acre, to as much as three 
or four acres of hDpsi,the advantage of which would 
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in a few years, be mod fcnfibly felt, bdth by the 
individual concerned, and by the Hate at lar^^e* ; 
In the city of New- York there are at prefent a 
number of very large and refpedable breweries ef- 
tabliihed, and new ones are continually ereding. 
Thefe breweries not only fupply this ftate and the 
(hipping with beer, but alfo the greateft part of the 
four eaftern ftates ; as there is not a fingle brewery,^ 
of any confequence, in all thofe ftates'. It is, how- 
ever, a fad lels mortifying than true, that moft of 
the mak, and all the hops the Nev^- York breweries 
ufe, are raifed in the eaftern ftates. If the farmers 
of the ftate of New- York would but make the ex- 
periment, they would find the cultivation of hops fo 
much for their intereft, that very foon we fliould have 
hops in fuch plenty, as not only to fupply our own 
confumption, but for exportation. In fome parts of 
this ftate, there is exifting a ft ill farther inducement 
for the growing of hops ; which is this, the foil is 
unfriendly to the cultivation of the apple-tree, and 
beer is an excellent fubftitute for cyder, affording 
more nouriftiment than either rum or cyder, and is 
a much greater prefervative of health and morals. 



Efay on fome Perennial Graffes ; with the mojl Ap- 
proved Method of their Cultivation^ and various Re- 
ftrences to their proper Soil: ' ^ 

By Peter. De La Bigarre, Efq. 

HON OMNIS PERT OMNIA TELLtJS. TiV^. 

AMONGST a great number of grafles ufed for ar- 
tificial paftures, I thought it my duty to feledi 
thofe which I prefume the moft fuitable to this ftate, 
and moft friendly to cattle, .as far as I am able to 
judge, from my experience of the country. 

LUCERNE, I ESPARCET. I CLOVER, 

SAINFOIN, I P1MJ?ERN£L, | VETCHES. 
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This eflay will be extended only to fbut of the pe- 
rennial, confidering the three others as annual, and 
lefsufeful, which therefore requirea fcparate treatife. 

LUCERNE. 

It is not true that lucerne can grow every where t 
it requires a light but fubftantial ground, not too dry 
nor too wet : it delights in a deep and gravelly foil^ 
or rich fand, where it niay root down eafily, rather 
upon a level fpot, than on mountains or declivities. 
As much as poffible I would chufe aiituation ftiel* 
tered by woods or hedges from the cold winds in the 
winter, and from burning breezes in the fummer. 

Tillage and Sowing. 

The ground intended for lucerne, rauft be plough- 
ed twice before winter, fifteen inches, or at leaft a 
foot deep. 

In the latter end of March you plough it again, 
ftnd drefs it with a harrow before the day of fowing : 
the feed is buried in the ground hy the harrow, tak* 
ing care to fix chatwood or branches under and be- 
twixt the teeth, in fuch way as to facilitate the co- 
vering of the feed, without going too deep into the 
ground. 

There are two ways for the fowing of lucerne 1 
the firft, by itfelf, which is ^he bed : the fecond, 
mixed w jth barley or oats — but obfer ve not to mix - 
lucerne wit^ any other perennial. 

Whether lucerne is fown by itfelf, or mixed with 
barley, take twenty pounds weight for an acre. If 
you qhufe to fow it with barley, take the exadl mea- 
fure of the quantity of barley which you are ufed to 
fow upon one acre — then^put in that meafure twen- 
ty pounds of luderne feed, fill it up afterwards with 
the barley, that procefs will eftablifh the juft pro- 
portion. 

If you intend to fow lucerne by itfelf, fill up the 
meafure with fand or afhes over the above-mcntioo- 

V . - 
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ed quantity of feed, that method makes the fowingea- 
fier and more regular. 

When your barley is ripe, you may mow it as 
clofe as poffible to the ground without any danger of 
hurting the young plants of your lucerne, of which 
you cannot exped but a very indifferent crop the 
firft year. Don't let cattle feed upon it at that time. 

The fecond year will give you two crops. In the 
beginning of the third year, as foon as the winter is 
over, you muft harrow your lucerne about two 
inches deep when the ground is yet moift, in two or 
three different direftions, in order to root out the 
weeds : Never mind nor be uneafy if your lucerne is 
torn to pieces by that hard drelBing ; .the more it is 
torn the better it will grow : this is a fad of long 
experience, upon which you may rely. 
Manure. 

. After the above drefling, you may manure your 
lucerne with greater advantage, by .ipreading over 
fomc new ground or mud taken from creeks and 
fwamps, or employ fome pulverized gypfum. 

The beft manure for lucerne which 1 know, is the 
dung of fowls and pidgeon-houfes, well dried by the 
fun, and reduced into powder j but it feems vejy 
fcarce< and too difficult to be got in this country, al- 
though a great deal lefs of this laft manure would be re- 
quirec]^ as in the propprtion of one to nine. Dung 
of cows, horfes, or of any other cattlov ought to be 
rejeded as bad manure, upon lucerne — becaufe they 
bring with them fuch a quantity of weeds, as topoi- 
fon the beft lucerne inihe courfe of two years. 

Froduce. 

The third year the lucerne has^acquired its full 
ftrengtb, then upon a common average one acre will 
. produce, wz. 

The* firft crop, . 2500 wdght. 

The fecond, • , 1400 do. 

The third, . . 6po do. - 



^ 
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After the third crop, let it be fed upon by your 
cows all the remainder of the fall. 

Such a piece of lucerne will laft from nine to ten 
years : but however great may appear the profit of 
that culture, there is a greater one after the lucerne 
is worn out : I mean the richnefs afforded to the '^* 

^ ground by the roots of that plant ; which is fuch,^ 
that the firft year the lucerne has been ploughed up, ^ '^' ^ 
I was never able to raife wheat, which grew too rich, 
tall, luxuriant and lodging. Inftead of whe^^, then 
you mud fow barley or oats. 

Mowing. 

The moft Moper time to get good and tender 
forage, relifhed by the cattle, is to mow lucerne when ^ 

in full blofibm, or a little before the ripenefs of the 
feed. 

Another advantage of mpwing early, is to have 
the weeds cut down, which otherwife would come 
to feed, and fpread over the field. . 

' When the weather is clear, one or two days are ,v 

fufficient to dry your lucerne hay ; and by fpreading 
over each row a thin bed of any ftraw (that of oats 
and barley is the bed) you may carry your !ucer:ie * "f* 

t0 the barn, without any danger of being heated or v^ 
rotten. The ftraw fo intermixed with lucerne, re- 
ceiving the juicy emanations of it, becomes more pa- 
' latable, and it is eaten like the beft hay by l^e cat- 
tle. It would be needlefs to obferve what increafe 
of food that procefs affords to a farm. 

Diforder^ 

In fome uncommon fumraers, it happens th^ lu- 
cerne is attacked by caterpillars, or other iftfeds. 
""When this is the cafe, and you perceive the fterns 
and the leaves turning pale, yellow, or fading, the 
only and beft remedy i» to mow inftantly your lucerne, 
which will foon grow again, fine and free from thofe 
mfedsb 
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SAINFOIN. 

It may be afccrtained that fainfoin, confidered 
like hay, is one of the moft friendly foods to neat 
cattle ; horfes are particularly fond of it in the win- 
ter, when it furnifhes them fo ftrong a nouriftiment 
as to be a good fubftitute for oats. ^ 

It grows upon any kind of foil, except upon ftony 

* ground. Its mpft advantageous quality is to fucceed 
in the pooreft land, fandy loam, and upon declivities, 
of which it keeps the gvound. 

Tillage and Sowing. 

Two tillages as deep as poffible, according to the 
natittc of the ground ; never mind if the plough 
turns up a part of that reddifti and^yellow ftratum 
which they call unvegetable among the farmers. 

It is fown by itfelf, or mixed with the fs^me gipains 
pointed out for lucerne : but as the feed of fainfoia 
is bigger than that of lucerne, the mixture mi,ift be 
in proportion. 

Manure^ ^ 

Any kind of well-rotten dung, or any pulverized 
gvpfum, will increafe the crops, though it may do 
t* without. When it is three or four yeairs old, a good 
harrow-fcratching cannot fail to be of fervice. 

Produce. 

, It will be according to th^ foil, commonly two 
crops. ,The firft richer than that of ajiy other graft : 
The fecond lefler in the proportion of one to nine — 
becaofe you cannot mow the fainfoin as early as you 

• do lucerne. If you wifli to make a fl'rong food for 
your horfes, you muit wait till it is grown up in feed 
far the firft crop. 

Mowing. 

. I would recommend the meAod poiate4 out for 
lucerne, as the mpft profitable, . 
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L^ng^vUy. 

Sainfoin is in full ftrengch the third yiai, and will 
laft from nine to twelve years, fometlmes more, ac- 
cording to the foil and expoiition. 

Diforder. 

It is not liable to be deflroyed by any kiadi of in* 
fed, as far as I know from aa experience of fifteen 
years. Its mortal enemy is a flock of iheep, parti- 
cula^Iy wheq it is young. 

ESPARCET. 

This grafs, unknown I believe in England, may 
be clafled among the plants of perennial kind^ and 
more like the fainfit»n than any other, -^^It^ has fome 
peculiar advantages — It may be Ibwn in every month 
of the year, except in time of fnow <Mr froft, growing 
upon every foil, it roots very well through ftiff clay, 
ftony or hard red gravel, provided the ground has 
been ploughed as deep as pofBble* 

Manure, 
LikQ for faiofoin. 

Produce^ Mowin^^ i^c. 

Though it would afford a crop nearly like that of 
fainfoin, I preferred keeping it for conftant gafture ; 
an4 in that way I have feen one of twenty-three 
years old, producing as fine grafs as any young 
meadow. It is remarkable for keeping well the 
ground upon declivities.— -No diforder. 

PIMPERNEL. 

This perennial plant, whichc I would rather call 
immortal, on account of its ^ong continuance, higl>- 
ly deferves to be introduced into this country. It is 
capable of withttanding the fevered cold, as well as 
Jbeat ; befides it grows aofji^ell upon the top 6f moun- 
tains as ip plains and valleys : it delights above all^ 
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.in light, fandy, gravelly or calcarious foils. Thig 
vivacious plant) has the power of deftroying every 
other kind of grafs or weeds. It keeps green all the 
winter, and the cattle are fo fond of it, that when* 
ever they fmell it, they foon remove the fnow to get 
at it. Whether eaten dry, green, or wet, it never 
hurts the cattle : Its nutritive qualities differ from 
thofe of other plants of the fame clafs ; for inftead 
of heating, it refrelhes. Give me leave to fubmit to 
you a fingle inftance, recommending this plant bet- 
ter than any other defcription. 
■ In the province of Berri it was known and re- 
marked long ago, thdt all the iheep who fed upon 
certain meadows full of wild pimpernel, had finer 
"wool. In cojjfequQOce^ a gentleman of my acquaint- 
ance took the trouble to cultivate a piece of ground 
with that pimpernel, and his fuccefs has confirmed 
beyond any doubt out preceding remark. He bought 
twenty poor wretched fheep, who never had before 
but coarfe and co/nmon wool. In the courfe of the 
firflyear the alteration in the wool was fenfible, and 
tbe little flock was bearing a good ^nd healthy ap- 
pearance. Not further than at the third (hearing, 
the wool was fo fine that it fetched one-fifth above 
the common price. 

in Ihort, this plant, whether as hay or in grafs, 
affords tbe moll relifhing food to horfes and cows ; 
thefe lafl give much better milk. 

Tillage and Sowing. 

The ground muft be v/ell ploughed at lead fix in- 
ches deep, oace in the latter end of September, the 
fecond time in Odober. Then twelve pounds of 
feied >viil do for an acre, if the ground is good : — add 
to it as much fand or aflies, and fow it tis you do 
lucerne. 

Manure. 

It may do without, but gypfum and any kind of 
dung would by all means increafe the crops. 
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\ 
Like lucerne, this grafs will receive a great bene- 
fit, by being fcratched with a harrow, every other 
year in the beginning of March. 

Prodace^ 

Commonly three crops, like lucerne, if it is re- 
ferved for hay. 

Mowing. 
Like lucerne. 

Bifwder. 
None, as far as I know. 

Longevity. 
Immortal. 



On White Mulberry Hedges. 

BY THE SAME. 

THE urgent neceffity of planting hedges, as the 
only cheapeft fubftitute to our fences which 
are growing dearer and more fcarce every year, be^ 
ing felt and acknowledged, it remains to afcertam 
the heft kind of plants for hedges. 

Upon this fubjed nothing can lead us to a good 
choice, but pradice and example : therefore we 
muft confult Europe, where there is a great variety 
of what they call live fences. We there remark a 
great defed which was brought on by chance, or by 
the careleffnefs of the firft planters :. that is, the 
hedges are made of different kinds of wood, and fach 
(it is proved by experience,) never anfwer half fo 
well as thofe of one and the fame kind of wood. 
Therefore in the fira inftancc, it will be eafy to avoid 
that defed in our future plantations. 
• WhitQ and hawthorn, md elm and birch trees, are 
reckoned thebeft plants, and are more generally ule4 
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for hedges : The latter is recommended by its flexi- 
bility to be interwoven from the foot to the top, fo 
as to become impallable. Either of thofe plants will 
make a better hedge when planted in two rows eigh- 
teen inches diftant from each other. 

Twelve years ago, an induftrious gentleman of th^ 
agricultural fociety of Lyons, made a trial which de- 
ferves our utmoft attention : He planted hedges of 
mulberry, which befides the above mentioned advan- 
tages, produce a greater one, being the food Jor the 
filk worm. 

As it would be beyond the limits of my fubjed, to 
enter on any particulars about the railing of lilk ; I 
ihall attempt in another communication to lay before 
the fociety an eafyand clear method upon that rich 
branch of agriculture : It is fufEcient at prefent to ' 
Ihew the connexion of it with our mulberry hedges^ 
as a ftrong inducement to give the preference to that 
kind of hedges. 

I (hall afk leave only to relate a curious inftance 
of the utihty of thofe hedges. 

The 20th of April, 1784, after the filk worm« 
were out of their firft mewing, about twelve hundred 
of them were fpread apon a mulberry hedge. They 
temained expofed' to the intemperance of the feafort; 
which, having been very cold, left little hopes of 
their fucceeding : We took care to vifit them every 
day^ and particularly during the violent trains and 
moft boifterous weather : they were never teen very 
fenfible to the cold, nor exerting themfelves for fhel- 
ter : On the contrary, they remained mqtionlefs, and 
bore well the ftorm : In fliort, neither the cold nor 
the heat appeared to make much impreffion upon 
them. They were free from the diforders common- 
ly attending thofe tended with the greateft trouble 
and care in our houfes« 

Notwithftanding the bad feafon, which we might 
fuppofe would have kill^ them all, out of thofe 
twelve hundred, we gathered four hundred and fifty 
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eocoons, which proved to be the fineft filk ever raif. 
ed in France : thefe cocoons gave two pounds feven 
ounces raw filk. Then the refult is the lofs of about 
two-thirds, which will appear very inconfiderable to 
thofe who know by experience that a greater propor- 
tion is loil in the common way of breeding at home, 
where the fifth part only fucoeeds. 

To return to the manner of planting mulberry 
tiedges : Round the field to be enck)fed» dig up a 
ditch three feet wide and two feet deep : the longeft 
roots of the young plants being cut off near the hai« 
ry fibres, mud be planted about eighteen inches 
deep, at the diftance of three or four inches from 
each other : After the ditch is filled up, every (hoot 
muft be cut at the height of two or three inches above 
the ground. Whether the plant is big or not, there 
is no matter, provided it is at lead one year old. Ob<. 
ferve only to give the preference to the white mulber-* 
ry, as the beft for the food of the filk worms. 

The time to plant thefe hedges is in the beginning 
of April. The fecond year it is neceflary to cut 
again the (hoots about fix inches above the ground, 
in order to give more (Irength to the fprouting branch- 
es, which will form a pretty ftrong hedge the third 
year; and at lad grow fo thick as to be impafiable 
by any cattle. It may be twilled and interwoven a 
great deal eafier than the hawthorn. If you chufe to 
make a ftronger hedge, you may plant it in double 
rows, as it is u(ed by people who do not mind that 
little expence. 

It is well underftood, that for three years the young 
hedge muft be defended againft the cattle by a pror 
per fence like every other plantation of the kind, and 
the ground muft be worked and kept clear from 
weeds. 

No wood grows quicker than the riiulberry ; and, 
what is more interefting to this country, no kind of 
infed whatfoever, not even the locuft touches the 
limbs nor the leaves of the mulberry ; it feem3 ref- 

W 
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peded by all dcftroying infc<as, and referved only for 
the lilk worm. 

I forgot to mention, that in cafe the breeding of 
the fiik worms could not fucceed in the open air, and 
loft intirely to the chance of the weather upon the 
hedges ; yet it is obvious that the gathering of the 
leaves for the breeding at home, will be always ca- 
fier from thofe hedges than from high mulberry trees. 

You may remark, that after the firft leaves of 
jnulberry have been employed in the fpring to feed 
the filk worms, the other leaves of the fall may be 
gathered; and when dry, they aflbrd in the winter 
a good food for the cattle — above all to the cows who 
give milk. 

The objedion will be, the difficulty of getting 
thofe young mulberry plants in this country to make 
hedges with. They will coft fome thing ; but they 
iridy be got from feveral nurferies in New-Jerfey, 
and Long-Ifland. However, any farmer not wifhing 
to go to that expence, may eafily raife thofe plants 
from feeds, in the following way ; 

Gather all the ripe berries fallen down under the 
white mulberry tree : put them for two days in a dry^ 
place, where they muft be turned up and down, for 
fear they (hould be heated : After which ^ou muft 
wafti them with your hands in a tub, pouring over 
fome water from time to time, in order to feparate 
the feed from the muft. Let then the water fettle 
for a quarter of an hour ; and all the ufelefs particles 
floating over, will be taken out. You muft repeat 
the above wafliing, till the feed is well difengaged 
'^nd.pure. The beft feed being the heavieft, will 
flay always at the bottom of the tub. 

This being done, fpread all the good feed to dry 
upon a bit of linen : when dry, keep it in a clofct 
till the feafon fit for fowing. Obferve that that kind 
of feed never keeps good longer than one year. 

The moft proper time to fow the mulberry, is ivt 
the beginning of Apr?!; Some people pretend that 
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the feed fucceeds well when fown in the very trench 
made for the hedges. But a long experience teach-, 
es that it is better to raife the plants in a nurfery 
where the ground is rich and well manured. You 
will chufe for that purpofe a place iheltered from the 
north and cold winds* This place mud be digged 
and prepared before the winter* The beft way is 
to make a bed four feet wide only, in order to be able 
to water it, and pick the weeds out, without tramp- 
ling upon the feed bed. Before you water the feeds, 
•you muft fpread over fome light ftraw to prevent the 
ground from becoming too hard, which otherwifc 
would be an obftacle ta the rifing up of the young 
plants. 

The plants are fit to be tranfplanted the following 
year in the trenches intended for the hedges, accord- 
ing to the manner and at the time above mentioned. 

The mulberry grows in every foil, but it delights 
in a rich fandy ground* 



Letter from Robert R. Livingston, ECj. 
'Prejdent of the Agricultural Society of New-JTork, 
to Arthur Yqung, Efq. 

THE pleafure and information I have received 
from your various publications on agricultural 
fubjefts, induce me to contribute my mite to the 
fupport of your annals— a work that has given me 
great fatisfadion, though many parts of it are calcu- 
lated only for the meridian of England. The hap- 
pinefs of man depends fo much upon the advance- 
ment of agriculture, that every new difcpvery, every 
improvement by which the fruits of the earth are 
increafed, Ihould be thrown into the common ftock ; 
and the man who has been fo fortunate as to make 
them, ihould thank God that he has been enabled,. 
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in fome fort, to repay to fociety the debt he owes 
them tor the benefit he has himfelf received from 
the difcoveries of others, to tht great mafs of which 
his own, however important, will be infignifictmt. 

Nothing in this view can be more repugnant to 
the principles of humanity and found philofophy, 
than thofe reftridive laws by which nations endeav- 
or to confine partial advantages to themfelves, at 
the expence of the reft of mankind, who happen to 
be feparated from them by the adoption of other 
forms of government. The deliberate felfiflinefs of 
fach national meafures leads to the fame felfilhnefs 
in individuals, and, in both, fets at defiance the 
great law of Chriftianity : ** Thou Ihalt love thy 
brother as tbyfelf/' 

1 fell into thefe refledions, by reading over tht 
I'eport of the committee for the infpedion of fhee^ 
in the ifland of Great Britain ; — it has greatly un- 
deceived me with refped to the quality of that ani- 
mal in England, which, from the high penalties on 
their exportation, I was led to believe infinitely fu- 
perior to thofe we poflefs ; whereas I find ours at 
laft equal to the general average of thofe in Great 
Britain. Moft of our flocks are breeding flocks, and, 
when tolerably kept, they average two and a half 
pounds of wool ; where well kept, the ewes three, 
and the wedders five pounds ; and as far as I can 
judge from fuch Englifti ftieep as I have feen, the 
wool is equal to your fhort wool, and fells here a 
quarter of a Spanifti dollar the pound : the average 
weight of a fat wedder is about fixtecn pounds a 
quarter ; where they are fed through the winter on 
green fodder, they would doubtlefs be much fuperior. 
Thus you find that all the effeft of Britifti reftric- 
tions on the export of flieep, have had no other ten- 
dency than to violate the feelings of humfanity, 
without eft'eding the objed they have in view : In- 
deed I do not know whether every reftridion has 
not a contrary efied from that intended, by ftimu* 
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lating tbe exertions of thofe who think themfelves 
injured, and inducing them to annex an inlaginary 
value to the obtaining bf the prohibited objed. We 
have acquired (in defiance of their laws) fheep from 
England and Spain. 

I have imported fome from Holland, which are 
fuperior in Ihape, though not in fize to either ; and 
indeed fo greatly refemble your drawings and de- 
fcriptions of Baekwell's Iheep, that I am inclined to 
think they have made the bafis of his flock : they 
are ihort and fquare, without horns ; the head fmall, 
and free from wool ; the tail fmall and pointed, 
about eight inches long, covered with hair, or ihort 
wool ; the bones very fmall. The ram yields fix 
pounds of wool, of very good quality, and about 
fix inches in length. I fend you a fmall fample or 
wool, from a ftock of ftieep which I received fvotj^ 
the Weft-Indies, and which had originally no wool, 
but was covered with a thick coat of red hair : this 
is changing into wool, which I think fuperior in fine- 
nefs to that of Shetland, with which I have coinpar- 
ed it ; but what is very remarkable, is, that the 
wool is white, though the original colour of the 
fheep, and the hair intermixed with the wool, is 
of a mahogany colour, or what is called blood-bay 
in horfes. I Ihall, if yoy requeft it, communicate 
the further alteration that thefe iheep undergo from 
the change of climate, as well as the nature of the 
mixed flock, as I am cr offing them with various 
breeds. If the wool fliould retain its prefent fine- 
nefs, when it increafes in quantity, we fhall not 
need Spanifli flieep to improve ours. You will find 
by the firft part of the proceedings of our agricultural 
fociety, which I diredled the fecretary to tranfmit 
you, that we are beginning to copy your example, 
and to form plans for the advancement of agricul* 
ture. The fecond part, which is now in the prefs, 
will be tranfmitted to you. Since you have thought 
the experiments on gypfum, which I communicated 
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to the focttty, wottbj a place ia your annaU, f 
"vvould juft ioform you, that I have continued to ufe 
it with equal efie£t : but what pleafes me more, is 
to find that my theory, with refped to \\% operating 
not merely as a ftimulus, but actually adding, by its 
€ffeSs on the air, to the fertility of the earth, feems 
to be confirmed by the following experiments, the 
communication of which is the principal objedl of 
this letter. 

For two fummers, feveral farmers in my neighbor- 
hood have applied it to manuring of potatoes, when 
they have not had a fufficiency of dung for the whole 
ground they had prepared for planting, and they 
have all aflured me that the produd was greater 
from the parts treated with gypfum, than from that 
which they had manured with dung. It is applied 
to the potatoes, when they ate about three inches 
high, at the firft hoeing, in the proportion of about 
fix bufhels to the acre. I this year tcied it on two 
fields of buck- wheat, upon dry, fandy ground, ftrew- 
ing it over after the buckrwheat had attained the 
height of two inches. The effed upon the growth 
of the plant was aftonifhing ; it averaged about four 
feet and a half in height, and the ftems were of an 
extraordinary thick nefs. It was, however, too 
much lodged to produce a proportionate quantity of 
grain. 

As both potatoes and bqck^wheat are, as well as 
clover, of the nature of thofe plants which draw a 
great proportion of their nouri(hment from the air, 
thefe experiments appeared favorable to my theory ; 
but what confirms it, is a crop of oats I this year 
had : by fowing the ground mentioned to be under 
-clover, on my experiments No. 2 and 3, with oats 
on one ploughing, which averaged fixty-four bufiiels 
to the acre, notwithftanding the natural poverty of 
the foil ; and for this fertility it was certainly in- 
debted .to the clover and gypfum, which was the 
only manure it had j and what wasvvery extraordi- 
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nary, the three-quarters of an acre No. 4, which wa», 
the pooreft part of the field, naturally yielded bet- 
ter oats, as it had better clover, by nearly ten bulhels 
an acre, than that which was originally in much 
better heart. 

Thefe confirmations of my theory make me regret 
that you had not given it a place with the experi- 
ments, fince the principle laid down is at leaft new, 
and the very refutation of it might throw light upon 
this moft interefting fubjed. The modern fyftem of 
vchymiftry, to which 1 own myfelf a convert, may 
make new names neceflary ; but change the word 
Phlogillon to Caloric^ Vitriolic to Sulphuric, &c, and 
the theory will remain as it was, which in a few 
words is this : That the alkaline vapours, or gazes, 
which float in the atmofphere, attach themfelves to 
the fulphuric acid of the powdered gypfum^ form 
neutral falts, which, being diflblved, enter into the 
eompofition of plants : that the earth, deprived of its 
acid, becomes cauftic, and is again reduced to a filen^ 
ite, by re-uniting with acids in the air (moft proba- 
bly the mtnc) which is re-difiblved by alkalies, and 
the procefs thus continued till the calcarious earth i9 
diflblved or waftied away, or devoured in its attenu- 
ated itate by plants : That thefe falts, in their foluw 
tion, feize upon a certain portion of caloric in the air, 
deftroy its elafticity, compel it to depofit the infinite 
variety of matters that are borne upon or diflblved 
in it, and perhaps decompound the air itfelf, and 
render it, or part of it, food for plants. 

I have endeavored, by this theory, to xccoacile 
the yarious phenomena that gypfumexhibits, as you 
will find, by recurring to the paper I refer to. But^ 
after all, I confider this as a mere fyftem-— and, like 
all other fyftems, to be viewed as the fport of ima« 
gination, unlefs To far as itfhaU appear to be con-^ 
firmed by experiments. . 

On thus opening a correfpondenee with you, whor 
are here, Sir, coofidered As J^c great parent of Britifli 
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agriculture, I conform myfi^lf to the wiihes of the 
corporation for the promotion of agriculture and 
ufeful arts, eftablifhed in this ftate, in which I have 
the honor to prefide ; as I do alfo when I afiure you 
of their readinefs to communicate any information 
rel^tire to the objed of their inilitution which you 
may think worthy of inquiry. ' 



On tbe Excretory DuSl of the Feet qfSbeep. 

By Robert R* Livingston, Efq. 

Prejident of tbe Society. 

THE difeafes of animals and their cure, depend- 
ing upon an accurate knowledge of their ftruc-* 
ture, I take the liberty to mention an obfervation 
upon that of fheep, which indeed was fo obvious, that 
I conceived that no farmer, and much lefs the natu- 
ralift that treats of this ufeful animal, could be igno- 
rant of it ; till I found on fpeaking on the fubjed to 
many experienced hu(bandmen» and particularly to 
fnany members of this fociety at a full meeting, that 
only one of the members had attended to the circum- 
fiance I allude to : Nor is it noticed by Buffon, or 
by Lifle, who treat largely on the difeafes of fheep. 
This muft be my apology to thofe who ihall find no 
novelty in the following remark : The legs of flieei> 
are furnifhed with a dud, which terminates in the 
fiflure of the hoof ; from which, when the animal is 
in health, there is fecreted a white fluid, but when 
^ckly, thefe duds are (lopped by the hardening of 
the fluid. 

I have in fome inflances found, that the fheep 
were relieved, merely by preffing out the hardened 
matter with the finger, from the orifice of the dud 
in each foot ; perhaps it may in fome cafes be proper 
to place their feet in warm water ^ or to ufe a prohe^ 
or bardbru/b for cles^nfiog this paflage. 
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May not the ill-health of iheep in wet or mudd/ 
paftures, be in fome meafure afcribed to the neceflity 
of keeping the du£t I have mentioned free and open? 



On the EffeSls of the Shade of Trees upon Vegetation: 



Extra£l of two Letters from the Honorable Robert R. 
Livingston, Efq. to Mr. Mitchill. 

Clermont, ijtb Sept. 179?. 
Dear Sir, 

THE plans that I had projeded of agricultural 
improvement for this year, have been fruftrat- 
cdby the building a country houfe, which has occu- 
pied my attention and the laborers that I ufually em- 
ployed upon my farm, fo that I ihall be able to offer 
nothing on the fubjeft of experimental hulbandry 
that will merit your attention, unlefs it be an obfer- 
vation which I have frequently made, but with more 
attention this year than before, and which may, I 
iconceive, if properly purfued, lead to important con- 
fequences. I mean the baleful eflFedl of the Jhade 
(if I may fo call it) of fome trees, upon the vegeta- 
tion of corn. I will ftate the fads as they have ap- 
peared to me, and you will the more readily com- 
prehend my ideas, I planted maize on the weft fide 
Cf a young wood, confifting of oaks, poplars, a few 
chefniits, and a large mulberry fomewhat advanced 
into the field ; the (hade made by the rifing fun, ex- 
tended nearly acrofs the field, and was not entirely 
off until about ten o'clock ; I remarked, thsft as far 
as the {hade of the chefnut reached, th^ corn was 
extremely injured ; it was yellow and fmall ; the co- 
nical (hape of the morning (hade from particular 
trees, might be traced a confiderable extent, in the 
flckly appearance of the plants j the black-oaks were 
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like wife injurious, but lefs £0 than the chefnut j the 
poplars very little fo. — Near the mulberry tree, the 
eorn was covered by its fhade for a very long time 
every morning, and though not fo large as that which 
had more fun, maintained a healthy appearance. 
To what caufe are we to attribute this phaenomenon ? 
it is certainly not the mere ahfence of light or heat ; for 
in this cafe the trees would have been equally inju- 
rious, or rather the mulberry would have been mod 
fo. It is not 7c? any dropping from the tree ; for the 
corn grew under none but the mulberry. It is not to 
any effluvia from the trees ; for this would either be 
emitted in circles, or wafted irregularly by the wind j 
whereas the ftiape of the fhade was plainly traced 
upon the corn. Were I permitted to form a conjec- 
ture upon this extraordinary circumftance, I Ihould 
conclude, that the mifchief was not occafioned by 
the (bade^ but by thofe rays of light that adually 
pafled through the tree, tiihtx perforating the leaves 
(for none of them are perfedlly opake) or being 
brought into contaSl with thein ; and that this light 
ferved as . a menllruum, to diflblve certain parts of 
the tree noxious to corn, and as a vehicle to convey 
it in the direftion of the rays (which necelTarily are 
that of the fliade,) As the injury is done in the 
line in which the direft rays of light pafs through 
the tree, it muft follow, that neither air nor water 
are folvents for this body ; for if they were, it would 
be wafted in different diredions. If this idea is juft, 
what a field does it open for important difcoveries ? 
To how many medical purpofes may this new men- 
llruum be applied ? The only properties of vegetable 
fubftances with which we are acquainted, are thofe 
that w^e colled from the application of the whole 
plant, or a folution of it in water or fome other li- 
quid. By the firft of the means, we may indeed ob- 
tain thofe parts which light only can diffolve, but mix- 
ed with various fubftances which may probably coun- 
teraft the cfled". By the laft, this matter, whatever 
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k may be, cannot be obtained. Many plants that 
are confidered as poifonous, when fubjefted to this 
trial, may be found to contain a falutary fubftance, 
and the rays of the fun palling through them, be 
made to convey health and vigor. Should tbefe con- 
jedures be verified by experiment, tht pbyjicians may 
again claim dpoHo for their patron, after having long 
abandoned him to the poets, to whom indeed they 
willfeem, in fome fort to aflimilate themfelves, when 
inftead of pills and powders, they (hall prefcribe 
zephyrs and funbeams. Will not this fad, in fome 
meafure, account for another, which feems well ef- 
tablifhed by Dr. Ingenhouz, to wit, that the efiiuvia 
of plants are falutary in the light, and hurtful at 
night } The fads I have ftated are confirmed by a 
variety of intelligent farmers, to whom I mentioned 
my obfervations. General Schuyler, upon my cx- 
preffing my furprize at the circumftance, told me,^ 
he had long fince obferved, that the ihade of the 
hlack-oak was particularly noxious to wheat. To in- 
dian corn, it appears to be lefs fo, than chefnut. 
The p^ade of the locuft (I ani compelled to ufe this 
term, though as you fee it does not exprefs my idea) 
is well known to be extremely beneficial to grafs 
grounds. — Think of fome mode of trying Us effcSls 
upon the animal fyjlem. 



Clermont, i itb Augujl, 1 793. 
Dear Sir, 

I HAVE, fince I faw you, been confirmed in my 
conjedures relative to efFed of light pafling through 
certain fubftances, by the following experiment : 
I feleded a fpot of ground, of one hundred yards 
long, and eighteen wide near the centre ; on the 
weft fide (the length of the ground laying from north 
to fouth) was a tall chefnut tree, which I trimmed 
tip, fo as to make the fhade of the head fall at fome 
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diftance from the tree, when the fun was about fortjr 
degrees from the horizon :, on the foutbweft eod of 
t:he ground flood a chefnut and a black oak. On 
the louth end, and only eighteen yards from them, 
grew a clump of mulberry trees, and one large apple 
tree ; the (hade caft by the two laft from 9 to ii 
o'clock, nearly meeting with that caft by the oak 
and chefnut from i to 3. This ground I fowed with 
buck- wheat, on the ift of July, from a perfuafion, 
that the mere abfence of a portion qf light, at a feafoa 
of the year when the days are very long, and the fun 
inconveniently hot (particularly to buck-wheat,whofe 
bloflbms drop off without producing grain, if the 
heat of the fummer's fun is for two or three days 
untemperated with clouds) could not be very pre* 
judicial to this plant, or at leaft that the (hade of 
trees at each end, which were equally thick, would 
be, in that cafe, equally prejudicial, The contrary^ 
however, is thefaSi. Gypfum having been ftrewed 
over the field, the whole has fuch a degree of luxu-* 
riance as I have never before feen ; the buck^wheat 
is upwards of four feet high, as well where it is (haded 
by the mulberry and apple trees, as where it has no 
Jbade. Where the (hade of the Mack-oak falls, the 
colour is lefs healthful ; but the fpots fhadowed in 
both parts of the field by the chefnut trees^ if mown 
at this time (becaufe now in bloflTom) would not, I 
am fatisfied, produce half the weight that the fame 
fp^ce of ground would yield in any other part of the 
field, not even excepting that (haded by the apple 
and mulberrv trees, which is however inferior to the 
reft of the field ; this I attribute to the apple fhade 
(tlx>ugh it is too much united with the mulberry to 
be diftinguilhed) fince I have before found, that the 
fhade of the apple tree was hurtful to Indian corn. 
You will obferve that my experiments laft yMr^ 
were drawn from chefnut trees ftanding on the eafi 
fide of a field qf corn : this .year, from thofe which 
grow on the weji z^tAfouthweJlfidc of the buck^wheat^ 
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This experiment which I have made with attention 
under the moil favorable circumilances, as well with 
jrefpedt to the pofition of the trees, the nature of the 
Tegetable, add the feafon of the year, have confirm- 
ed me in the theory 1 hinted to you, that the injury 
which fomc vegetables receive from the (hade of 
certain trees, is not owing fimply to the diminution 
of light, but either to a change the light undergoes 
in paffing through them, or from its diflblving and 
becoming the vehicle of fome fubftance noxious to 
certain plants contained in the tree, through which 
it pafles. There are few fads in phyfics that do not 
admit of fome ufeful deductions ; I have taken pains 
to eftabliih this, that you, or fome other chymift of 
more leifure and equal information, may make them. 



On CaJl'Iron Phugb-Sbarcs. 
By CoL John Smith. 

DURING the laft fpring and fummer, in plough* 
ing my fields, I made ufe of the cad plough- 
ihare, which was exhibited to the agricultural focie- 
ty, at theit meeting during the lafl feffion of the 
legiflature, and found it to exceed my moft fanguine 
expectations. It is caft in the form of a Dutch 
jliare, after the bell model that could be procured 
ty the fociety, with this exception^ that the edge is 
not complete, and not fo wide by about three inches, 
as it will be when finiihed with the falfe edge, which 
i$ made of wrought iron or fteel, and fattened on 
with rivets. The foil in which I ufed this fhare, 
was light and free from ftone, though I believe, 
with careful ufag^, it will anf^er in any other foil, 
although the fame may be ftony and incumbered 
with ftumps. This plough-ihare befides anfwering 
every purpofe of ihofe niade of wrought-iron, will 
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laft to plough as much as two of the latter, before 
it is worn out, the call-iron being nearly as durable 
a$ fteef before it is hardened. By this experiment, 
it is very obvious, that the caft plough-lhare will be 
very beneficial to farmers, and ought to be'encourag- 
cd by this fociety. They may be had of Mr, Peter 
T. Curtenius, in New-York, either with or without 
the edge, which is made of wrought iron or ileeL 



Obfervations on ConJlruSling a Green-Houfe. 
By John W, Watkins, Efq. 

THE building fltould be funk in the earth from 
two to four feet, in proportion to the fize of 
the houfe, and according to the nature of the foil ; 
as clay retains moifture, and of confequence produ- 
ces damps, in fuch ground it Ihould not be fo deep. 
The height fliould not exceed twelve feet from the 
exterior ground, by which it will be lefs expofed to 
high winds. The width Ihould not exceed fixteen 
or eighteen feet, as the fun's rays are at that diftance 
from the glafs very feeble. A fouth front is well 
known to be the true one, but advantage ihould be 
taken of glaffing as much of the eaftern end as pof- 
fible, for the benefit of the morning fun. The front 
fliould decline northward from a perpendicular with 
the horizon, fo as the angle made thereby with the 
horizon, will at noon day in winter, bring the rays 
of the fun to ftrike the glafs at right angles, and the 
roof fliould defcend the oppofite fide without a 
break. By this pofition of the roof and glafs, the 
rays of the fun are thrown upon every part of the 
infide of the houfe, and the whole becomes heated 
thereby ; more of the rays are alfo introduced into 
the building, and^when the fun produces moft heat 
during the day, there is no refledlion of its rays, and 
at other parts of the day, the refleding angle htitig 
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obtufe, does not powerfully caft off the rays. The 
infide of the rafters of the roof, Ihould be lined 
with boards and the fpace between that and the roof 
filled with a mixture of ilraw, fand and clay made 
into mortar ; boards fhould be ufed in preference to 
fliingles, as making fewer breaks in the roof, lefs 
opportunity is given for the admiiHon of cold air. 
The refidue of the building may be of (lone or brick 
work, or a frame building filled in with bricks, and 
no flooring of any kind upon the ground. Shutters 
on the outfide are fufficient, and it is preferable to 
have them hung on hinges, as the le^il troublefome, 
to the common pradice of Aiding ones ; they Ihould 
be made to fold into the fpaces between the windows. 

Before putting the plants into the houfe, the bot^ 
tom fhould be covered with bark from a tan-vat, 
about a foot deep, according to the depth the build- 
ing is funk in the earth. 

The advantages propofed by this method of con- 
ftrudting are, the leffening the expence of building, 
that the heat of the fun being fufficient to warm the 
houfe, the trouble and expence of warming it by a 
ftove is avoided, which unlefs very carefully attend- 
ed, the plants may be injured by too much heat, and 
are always by the fmoak that unavoidably makes its 
way out of the pipes. It would be proper neverthe- 
lefs, to make arrangements in conftruding the houfe 
for ufing a ftove, in cafe a long fucceflion of cold 
cloudy days by obfcuring the fun, fhould reduce the 
heat in the houfe, below that degree of temperature 
necelTary for preferving the plants, which is a cafe 
that will feldom happen, as one clear day will warn\ 
the houfe fufficiently to admit its being fhut up for 
feveral days. 

Plants in a houfe of this kind require lefs water; 

and do not fuffer for the want of atmofpheric air. It 

Js probable, as the earth is charged with eleftric fluids, 

as vegetable fubftances arc known condudlors of it, 

that the bark by its fermentation, not only generates 
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heat, but fepyes as a mean to produce out of the 
cartb, an atraofphere for the plants, fufficient with 
fach atmofpheric air as will find admiffion, to fuppljr 
the quantity exhaufted, by the daily rarefadion oc- 
cafioned by the fun's heat. 

A green- houfe has been ufed upon this conftruc- 
tion in this (late, without having had the leaft occa- 
fion of being heated by fire. The plants in the 
fpring were remarkably thrifty ; tropical fruit ripen- 
ed in it during the winter, and young fruit formed 
on the trees. It required no other care, than now 
and then watering the plants, and (hutting the win« 
dows as foon as the fun left them* 



Experiments on Wheats Clover and Lucerne ; fuhmitted 
to the Society for promoting /Agriculture and ufeful 
Arts^ by John Stevens, of Hoboken, 

THE cultivation and management of a field of 
about ten acres : 
No. I. About three and a half acres, part of the 
above, is a loamy foil, which having a N. W. expo- 
sure, is rather inclined to be wet and cold in the 
fpring. In the month of May of 1792, planted it 
with Indian corn, manured in the ordinary way, 
with farm-yard dung in the hills^ The crop was a 
good one. The latter end of Oftober, cut it up 
clofe to the ground, and carried it off. Then gave 
the whole a good drcfling — part with farm-yard 
dung — part with heated a(hes, and part with ftrcet 
dirt ; gave it one ploughing, and harrowed in three 
and a half bufliels of wheat. In the month of March 
following, fowed the whole thirty pounds of red clo- 
ver i and on an acre of the dricft part iitcliriing to 
fand, fowed at the fame time about eight pounds of 
lucerne feed. The wheat turned out a much better 
crop than 1 had expedled from its appearance in the 
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fell ; for it was manifeil to the eye, that it bad not 
been fufficiently feeded. My overfeer has rendered 
me an account of eighty-one bufhels of clean wheat ; 
but as the crop had after harveft been put up in a 
barrack, where great depredation had been made on 
it by poultry, bogs, &c. and confiderable wafte ac- 
crued from threlhing on an open temporary floor, 
I ihould fuppofe the product might be fairly efti- 
mated at one hundred bulhels, which is at the rate of 
about twenty-eight and a half buftiels per acre. Al- 
though the feafon was remarkable dry, the clover 
came on after harveft, at an aftonilhing rate, and as 
I was under the neceflity of keeping up the field, it 
was not paftured as ufual. In the beginning of Odo- 
ber, the clover was cut, and notwithftanding the 
ftubble prevented it being clofe, the product was as 
nearly as* I could eftimate at leaft four tons. One 
four ox load was taken into the barn ; the remain- 
der was taken immediately from the field to the boat, 
and delivered from thence into my ftable in New- 
York. I have kept a pair of horfes and a cow ^n it 
fince the beginning of January, and expe<a it will 
laft me till April. 

As to the part fown with the lucerne feed 1 On the 
far greater part of it the feed failed altogether, and 
the few folitary plants that here and there made 
their appearance, were evidently ftunted and over- 
powered by the clovet. 

No. 2. About three acres were fown in the fpring 
1792, with oats, and produced a tolerable good crop. 
In the fpring 1793, it was manured with ftreet mud, 
and ploughed, I believe but once, and ibwn with 
barley and clover j over a part of it, /ucerne feed 
'was alfo fown, but in what proportion of feed per 
acre I cannot now afcertain. The c^rop of barley 
was a miferable one. It came up Aery thin, and, 
as the fpring was wet, the manure/Drought forward 
an ample crop of weeds, with wbnch at harveft th& 
ground appeared to be completely covered : hqw- 

Y 
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tver, towards fall, the clover began to make a pretty 
\good appearance. Although the lucerne has con^e 
up better than on No. i, it is too thinly fcattered ta 
piomife hope of any thing like a full crop. That 
part of No. 2, on which the lucerne was fown, is 
more fancly than No. i. , 

No. 3. About three acres, may be called a fandy 
foil. In 1792, it was partly in corn, and partly in 
potatoes. In the fpring i793f it was well manured 
•^ith ftreet mud, and pk)Ughed, I believe, but once, 
^nd fowed with barley about the laft of April. 
Twenty-five pounds of lucerne feed was at the fame 
time fown oyer the whole of it, without any clover 
feed. The barley turned out very indifferently, 
though better than No. 2. Although the foil wa& 
fandy, it was much infefted with weeds. 

The lucerne, in fome parts of the piece, came up 
pretty well, though I Ihould fuppofenot thick enough ' 
for a full crop the enfuing feafon. In many parts, 
it ftands very thin, and in fome places it has faiied 
altogether, particularly in thofe places where the ma- 
nure had been thrown in heaps out of the cart, the 
weeds had almoft entirely overpowered both barley 
and lucerne. The lucerne was not pallured till after 
the clover was taken off of No. 1, which was early 
in Oftober. It was then in many parts of the field 
upwards of two feet high, and in full bloom. And 
though I am perfuaded in my own miiid^ it would 
Bbt have yielded fo large a crop as the clover, even 
if it had fucceeded eqoally as well, yet, as it was, the 
pafture i* afforded was very confiderable. The 
whole fiela', from the time the clover was off, till late 
in Novemb tr, fupported five bead of fatting cattle, 
and three ho.^fes. The cattle throve greatly, although 
at that feafon the paftures were every where in the 
neighborhood, almoll entirely dried up, owing to a 
fevereand long continued drought. 

I (hould by no meam have troubled the fociety 
with any thing re/pefting thefe experiittents in the 
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prefent ftage of them, as lucerne is faid to require at 
Icaft two years to attain to any degree of perfedion ; 
but although thefe experiments, as yet, can afford 
no conclufivc inferences refpedUng the ultimate pro- 
fit of a lucerne crop, yet I apprehend fome import- 
• ant dedudions may be drawn from them« 

1. From the almoft total'failure of the lucerne on 
No. I, we may fairly conclude, that the feed was 
committed to the ground too early in the feafon, efpe- 
cialiy as the clover that was fown with it fucceeded 
very well, 

2. The indifferent appearance of No. 2, may, I 
prefume, be attributed principally to the want of a 
proper melioration of the foil. A^fit matrix for veget- 
ation was thereby, in the firft place, wanting, and, in 
the next place, the plants of thofe feeds which-did 
vegetate, were nearly fuffocated by weeds. 

, 3. The luxuriant growth of the lucerne on No. 3, 
would countenance a conclufion that lucerne may 
dicceed very well when fown on barley without clover. 

4. Upon the whole, thefe experiments, as far as 
they go, indicate, that lucerne ought not to be fown 
early in the feafon — perhaps midfuramer may prove 
the fitted time for fowing it. That every care (hould 
be taken to render the ground as mellow and as free 
from weeds as poffible, and that therefore it would 
be moft advifeable to prepare the ground the fuc«. 
ceeding year, by a crop of potatoes, pumpkins, or 
other horfe hoed crop, with which a generous coat 
of manure (hould be laid on, fo as to fupercede the 
ncceflity of manuring the lucerne, except, perhaps, 
'with a top dreffing of a(hes, 8tc. 

Perhaps no one fubjed of rural economy will 
eventually prove of more importance to the American 
agriculturift than the culture of lucerne. From the 
iabits of the plant it appears admirably fitted to our 
climate. It requires heat and endures drought — 
And on a foil properly adapted to it, it will laft from 
a dozen to twenty years in full perfedion. 
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I mean the enfuing fpring to make further experi- 
ments on this noble plant, and to note minutely the 
progrcfs of thofe I have already began — and hope I 
fliall be able tofurnifli the fociety with a more fatis- 
fadory detail of fads on this fubjed than is contained 
in the prefent memoir. 



On the Cultivation of the Tall-Meadow-Oats (avena 
elatior)/or Pajlure and Hay ; — and on Gypfum and 
Stone-Coal as a Manure, 

Communicated by the Rev. Dr. Henry Muhlenberg, q/* 
Lancajler^ (Pennfylvania) to Dr. Mitchell, 
dated May 15, 1793. 

Dear Sir, 

MY brother Frederick Auguftus Muhlenberg, in- 
formed me you would be glad to fee fome 
feeds of the grafs he mentioned and recommended to 
you at New-York. I have cultivated the fame a 
number of years from imported feed, and find it, af- 
ter a great many trials of pretty near all other graffes, 
the earlieft, lateft, and bed grafs for green fodder 
and hay. It bloflbms in the middle of May, the fame 
time with the common red clover, and the feed ri- 
pens a month after. Horfes, it is true, do not like 
it green, at leaft not all of them, but eat it in hay. 
Horned cattle prefer it to all other grafles. It will 
grow beft in clover foil, and the leaves are from two 
to four feet high before it bloflbms ; in the bloflbm 
the ftalk rifes from five to feven feet. It ought to 
be cut in blcflbm about the end of May or beginning 
of June, and will yield an abundance of fweet good 
hay. The feed may be fown in the fall or fpring, 
with or without grain, and muft be bruflied in or 
lightly harrowed. If mixed with clover, it will make 
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uocommon good upland meadow. The name of the 
grafs is avena elatior {lAniiddi) xh^wteftnhajer franzo-- 
Jifchraygras of the Germans ; or, in Englifli, tall-mea- 
dow^ats. A very good figure and defcription is giv- 
en in Scberber*s Abbandlung undjbbildung derGrafer, 
f vol. I. tab. I. . . 

I fend you fome feed, and advife you to fow it in 
a good fpot of your garden. I began with lefs feed 
than I fend ydu, and have now laid down feven acres 
for it, — We have a number of other good grafles 
which deferve to be cultivated. According to my 
trials, they range in this order : — ^^i. Tall- meadow-, 
oats, or tall-oat-grafs favena elatior^ imported.^ 2. 
Tall-fefcue-grafs, ffeujluca elatior^ native.) 3. Mea- 
dow-fox-tail-grafs, (alopecurus pratenjis^ imported.) 
4. Meadow-foft-grafs, or Yorkfhire grafs of the Eng- 
lifli, fbo/cus lanatuSf native.) 5, Timothy or mea- 
dow-cats- tail- grafs, Cpikum pratenfe.J 6. Rough- 
cocks-foot-grafs, fdailylis glomerata^ native.) 7. 
Englifli or common rye-grafs, (loUum per^nne^ im- 
ported.) 8. Sweet-fcented.vernal-grafs(^<?/j/AoAJ^;?rA«z» 
odoratum, imported.) 9. Reedy-cinna (cinna arun* 
dinacea, native.) 10. Broom-grafs, two fpicies, 
fbromij — All thofe ftiould be cultivated with Timo-, 
thy in our bottoms or meadows which can be water- 
ed. As for upland meadows I would prefer clover 
Ctrifolium pratenfe) lucerne fmedicago fativaj and 
faint foin (hedyfarum onobrycbis.J The firft is cer- 
tainly the beft preparation for a good crop of wheat, 
if well managed. 

For many years, I have wiflied that our American 
patriots might join hands, and the literary and intel- 
ligent men of this country might have more inter- 
courfe. How much could be done for the profperi- 
ty of thefe ftates ! We do not know the half of our 
riches. Agriculture will, I hope, be our chief ftudy, 
and be the means to raife the Americans, amongft the 
firft nations of the earth. Manufadures are now in- 
deed in their infancy, but the many good materials 
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we have in this country^ ptomife more encourage* 
ment if we learn to know and eftecm them. 

The gypfum has had many fair trials in our neigh- 
borhood, and on dry poor lands has always anfwered- 
our expeftations. I could never obferve any efie£l on- 
dry or well-manured lands. Clover, oats and Indiaa 
corn agree beft with it. Apple-trees have like wife 
been much benefitted. We fow it early in the fpring 
three or four bufhels to an acre, before we exped rain. 
I made a number of experiments with gypfum, and 
never found any barm; but we muft import it ; and 
as an American, I Wifh a fubftitute, I think pulve-i 
xized Hme-Jlone is of the fame fervice, and fome of our ' 
lime-ftones are eafy pounded, and ufed in the fame 
manner as gypfum. If Mr. Meyer (thefirft that ufed* 
gypfum and recommended it fo warmly to the world) 
is not miftaken, Stone-coals pulverized^ are fafer and 
jfo farther in meliorating the lands than gypjum. I 
heartily wi(h fome of your agricultural friends would 
make an experiment with out American ftone-coal ; 
four hundred pounds are neceflary to one hundred 
and eighty fquare perches. Should thcfe expcri- 
ments prove fuccefsful, as I do not doubt, what a 
noble acquifition would our ftone-coals be i At pre- 
fent they are too dear, when the Sufquehanna is im-' 
proved, I expeft they will be exceeding cheap. I 
have a very valuable treatife on thefe mineral ma- v 
nures, written lately hy a German chemift, Ruckers. 



Review of Willliam Curtis^s Pamphlet on Grajes. 
By Dr. Mitchill. 

THE fmall work of WiHiam Curtis^ containing 
pradical obfervations on the Britilh graffes, beft 
adapted to the laying down, or improving of meadows 
and paflurcs j to which if added, an enumeration of! 
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the Britiih grafles, bas been received by tHe fociety ; 
And the following abftrad made from it, is offered 
to fuch of their fellow -citizens as cannot procure the 
original : Mr. Curtis begins by obferving, that much 
jneadow and pafture land may be rendered infinitely 
more valuable than it is at prefent, by the introduc- 
tion of fome of their beft grrifes, and obferves, that 
jieitfaer the founded reafoniogs nor bell direded pre- 
miums have fucceeded iii exciting the hulbandmaa 
fo colled and cultivate feeds of this fort, and laments 
ferioufly that many of the ufeful hints in Anderfon's 
tffetys on agriculture and rural affairs are rendered 
abortive from his want of botanical information. He 
thinks it extraordinary, that out of more than an 
liundred grafles, llridly fpeaking, growing in Britain, 
•rye-grafs,. however inadequate for the purpofe,i$ ftill 
<be principal one employed in laying down lands. 
Out of this variety Mr, C. has feleded fix, which he 
4s confident will do all that their natural grafies can 
do; they are chofen from among thofe that conftitute 
their bcfi pailures ; moll (^ them being early, all of 
them produdive, and adapted to fuch foils an4 fitua- 
tions as are proper for meadows and paftures. 

After cautioning his readers not to exped wonders, 
lie gives a concife account of each of the fix grafies 
with a copper-plate annexed. They are the follow^ 
ing: I. Sweet-fceoted-vernal-grafs, (anthoxantlium 
odoratum.) 2. Meadow- fox-tail-grafs (a]o|>ecuru6 
pratenfis.) 3. Smootb-ftalkcd-meadow grafs (poa 
.pratenfis.) 4. Rough-ftalked-meadowgrafs (poa 
trivialis.) 5. Meadow- fefcue- grafs, (feftuca prateo- 
fis.) 6. Crefted.dog's-tail-grafs,(cynofurus criftatus.) ' 
The order of their flowering is the fame with that 
of their prefent enumeration. Arid he obferves, that 
the meadow-fox-tail and rough-ftalked-:neadow-grafs 
are fitted for moid lands ; the meadow-fefcue and 
fweet-fccnted-vernal, for land cither moift or mode- 
rately dry ; and the fmooth-ltelked-meadow-grji^ 
and crefted-dog's-tail, for dry pafture. 
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The culture of thefe graffes being particularly re- 
commended in preference to others, Mr, C. goes on 
to give a concife account or charader of twenty-fe- 
ven other grafles, derived, as he fays, from fourteen 
years culture and obfervation. Among thefe he men- 
tions the tall- meadow-oats as being early, produdtive, 
and affording a plentiful after-math. 

The author proceeds next to give pradical direc- 
tions for fowing the feeds which he recommends. 
From the numerous applications made to him by a 
variety of gentlemen, for grafs-feeds, it appeared in- 
cumbent on him to do fomething which might gra- 
tify them, and render the public an eflential fervice. 
He has accordingly provided aflbrtments of feeds 
put in packets, ready for fowing ; each kind of feed 
being in that proportion which fuits beft. At the 
end of this chapter, Mr. C. obferves, that common 
worms, by " throwing up great quantities of earth, 
contribute greatly in meadow lands to prevent the 
growth of mofs, as well as to afford frefh foil for the 
roots of plants to (hoot into, and for feeds to vege- 
tate in :" He calls them " the natural diggers and 
hungers of land ; worm calls being nothing more 
than the dung of the worms.'* 

Then follows a botanical arrangement of the Eng- 
lifli grafles in twenty-five genera, with the trivial and 
Englifh names annexed ; and the work concludes 
with an appendix, containing hints relative to the 
improvement of meadows, in refped to their produce^ 
bateableneft and early growth. — ^The packet of grafs 
feeds may be had ac No. 3, St. George's Crefcent, 
near the Obelifk, Black-Friar's Road, London, price 
half a guinea. 
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On the Decay of /Ipple Threes. 

From a Letter q/*' William Dentnii^g, Efquire^ to 
Mr. Mitchell, dated December 22, 1793. 

Dear Sir, • 

IT is undoubtedly of confequence to the farmers 
of this country, as well as to others, that the 
cultivation and prefervation of apple trees, be duly 
attended to. It is therefore with great concern, 
that I have marked the progrefs of a diforder, pre- 
vailing and increaling in this valuable and ufeful 
tree, for many years, without having it in my pow- 
er to devife a remedy- 
As no obfervations have as yet appeared on this 
interefting fubjed, I hope my giving you the trou- 
ble of my remarks thereon may be attributed to my 
■wifli for the prefervation of thofe trees ; which I 
hope may be effefted by fome ingenious invention 
or difcovery adapted to the novelty and urgency of 
the difeafe. I firft obferved it in my orchards in the 
vicinity of Hudfon's river, north of the Highlands, 
in the year 1780. I have fince obferved its baneful 
progrefs further fouth. And, if I am not miftaken, 
it is fpreading rapidly, I have obferv^cd it alfo, at- 
tacking pear trees and quince trees, to the total de- 
ftrudion of them in a few years : and as thcfe trees 
are of a flow growth, the lofs, is of courfe irrepara- 
ble to the prefent proprietors. 

A long time this diforder baffled my mod critical 
refearches. As 1 obferved the young, remote, and 
tender fhoots firft afl'ecT^ed. I traced the malady to 
the fpot where the fap ceafed to flow, but could dif- 
cover no external caufc. On the fecond year I 
found the boughs wounded deeper, and progrefling 
yearly, the trees continued to licken, and in ^i"^ or 
{even years died. It is to be obferved, that every 
fpring the trees appear in full vigour (except the 
limbs already periftied from the former vears attacks) 

Z 
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and continue fo until the latter end of June, or be- 
ginning of July, when fuddcnly the leaves wither, 
turn red, and foon fall off ; the whole tree appears 
lick, and the fruit full of fpots, and unpromifing ; 
hence the indifferent appearance of many of our 
apples brought to market for fale ; few of them be- 
ing fair and fmooth as they formerly were. 

As foon as the leaves fall off, as above defcribed, 
it will then appear how far the tree is affeded for 
this feafon, 

finding all my efforts to difcover the caufe in vain, 
I hazarded feveral experiments j among others, two 
years fince, I laid bare the roots of two favorite 
pear trees in the month of Odober, and left them 
io until May following : one of thefe trees was fo 
injured, that I had no hopes of its recovery. Laft 
year they fliewed few or no additional fymptoms of 
the difeafe, were very full of fruit, and had a great 
fupply of new flioots ; this year, both trees were 
very full of fruit, though again they difcovered 
fymptoms of the diforder, but not in fo great a de- 
gree as in former years. 

Still purfuing my enquiries, I have had fome 
apple trees cut down, that were far decayed. In 
the firft I difcovered two worm holes, running per- 
pendicular from the tap-root up through the heart ; 
thefe holes were large enough to admit a common 
pipe-ttem, and reached about fourteen inches above 
the furface of the ground, and from each hole I 
fcrewed out a worm. All the other trees I found 
perforated with worm-holes, fuch as have been al- 
ready defcribed, and in fome to the number of eight 
or ten. Having extraded fome of thefe worms en- 
tire, I find them nearly of the fame fize and fpecies 
of thofe 'fo common and fo well known to be the 
conftant attendants on peach trees ; indeed fo fimilar 
are they to thofe worms, that I am of opinion, they 
arc of the fame kind. 

I have loft feveral valuable trees by this moft per- 
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niciaus worm, and ray whole orchard is in a ftate of 
decay. This diforder appears to me to be of a more 
ferious nature than any thing that has ever infefted 
orchards. The canker-worm, only deftroys the leaves 
and fruit for the feafon, and perhaps every fourth 
year, if not attended to when a fly ; but this worm 
radically deftroys the tree itfelf. I have inquired of 
many farmers in my travels, whofe orchards I have 
obferved in this ftate, what they fuppofed the caufe 
of it ? they generally anfwered, the trees were blafted 
by lightning, and this I found to be the prevailing 
opinion ; none of them, of courfe, thought of fearch^ 
ing for the true phyfical caufe. 

As I am confident I have difcovered it, the next 
ftep is to find a remedy ; as I have not yet fucceed- 
ed, I fubmit it to the confideration of the agricultur- 
al fociety, whether a publication of the real caufe 
of the diforder may not lead to a difcovery that may 
tend to ftop the ravages of this worm j and perhaps 
induce many, whofe intereft it is to preferve their 
trees, to attempt to fecure them from its fatal at- 
tacks. To lay bare the roots of a large orchard, 
every autumn, would undoubtedly be attended with 
great trouble and expence, yet even that would be 
eafier than to raife another orchard. And I have 
befides, obferved very young trees, even in nurfe- 
ries, ficken from the fame caufe. 



French and EnglipJ Meafures compared. 
By Petm. Db La Bigarre, Efq. 

IT may not be ufelefs to be acquainted with the 
references of the French meafures to thofe of 
this country, as far as it can help farmers in their 
refearches on various improvements and procefles 
made in foreign agriculture. 

We find often in different treatifes the names of 
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meafures which are not evaluated according to thofe 
ufed where we live : therefore, without fuch calcu- 
lated references we are unable to determine our 
judgment or to balance an exad refult, whether ad- 
vantageous or not. 

The Englifti foot ftands for eleven inches three 
lines and 25-100 of a line of a French foot. 

Fifteen fquare French feet are equal to feventeen 
Engliih. Two. acres of different extent are gener- 
ally ufed in France ; one for arable lands, the other 
for woods and forefts. 

The lirft is compofed of one hundred rods, but 
each rod of eighteen feet fquare, which gives nine 
hundred fquare fathoms to an acre. 

The fecond contains one hundred rods, each rod 
of twenty- two feet fquare, which gives thirteen 
hundred and forty- four fquare fathoms. 

Thus an Englifh acre containing eleven hundred 
and thirty-five fquare French fathoms, has two hun- 
dred and nine fathoms lefs than the foreft-acre above- 
mentioned. 

The Englifli yard contains only two French feet 
five inches nine lines. 

The Engliih mile of feventeen hundred and fixtj 
yards is equal to about eight hundred and twenty- 
five French fathoms, as the fathom is equal to feven- 
ty-fix 3-4 Englifli inches. 

The Englifli gallon of grain contains two hundred 
and twenty-two cubic French inches. 

Two gallons make a peck, which is the quarter 
part of a buihel, and contains four hundred and 
forty-four cubic French inches. 

The Englifli bufliel, as ufed in London, contains 
feventeen hundred and feventy-eight cubic French 
inches ; the French bufliel, as ufed in Paris, contains 
fix hundred and forty cubic inches and 71-100 of an 
inch. 

Thus fomething lefs than three French buftiels or 
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what they call half a mine in Paris, is equal to an 
Englifh or ftatute bufliel. 

An Engliih quarter containing eight bu(hels is 
equal to one French feptier, eight and 1-2 bufhels. 



TABLES of Progreflion, to re- 
duce various French Acres, 
and to (hew how many Feet 
and fquare Fathoms are con- 
tained in the fquare Rod, ac- 
cording to its furface from 1 8 
to 22 Feet. 



The Rod 


The fquare Rod 


having 


contains 


feet. 


Feet. 


Fathoms 6c Feci. 
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How many Feet and fquare 
Fathoms are contained in a 
fquare Acre, according toJts' 
furface from 18 to 22 Feet. 



The Rod 
having 


The fquare Acre 
contains 


feet. 


Feet. 

32400 
36100 
40000 
44100 
48400 


Fathoms & Feet. 


18 
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Addrefs delivered before the Sociity in the Affemhly-- 
Chamber, in the City-Hall at New-Torky the evening 
of November ^t l^g6, 

By James Kent, Efq. 

Mr. President, and 

Gehtlemen of the Agricultural Society^ 

IN endeavoring to difcharge the duty which has 
been affigned to me of pronouncing an anniver- 
faxy addrefs in honor of this inftitution, I have occa-* 
fion to regret my great inexperience In the art of 
which this fociety is the profelfed patron. And this 
regret becomes the more lively from a view of the 
intelligent farmers with whop I am connedted, and 
from a juft appreciation of the importance of agricul- 
ture, as the abfolute means of our fubiiftence ; as 
the fource of nutriment to the arts j of freedom, en- 
ergy, commerce and civilization to mankind, and in 
Ihort, as the firmeil bafis of national profperity. 

Nothing therefore will, or ought to be expefted 
from me in relation to the pradical part of rural 
economy, I will however obferve, that the image 
of tranquility and happinefs> which under govern- 
ments of only a tolerable adminiftration, every v/he^e 
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appears among the cultivators of the earth, mud al- 
ways prefent itfelf to the eye of benevolence, with 
attradive charms. 

It is certainly a precious advantage attached to the 
agricultural life, that it leads to no intemperate avid-> 
ity for wealth, and infpires bold and generous fenti- 
ments of freedom and independence. Although the 
remark be perhaps too tlrong, that cities are the graves 
of the human fpecies, yet it is obvioufly true that 
the farmer's life, from the ufe of wholefome air, abund- 
ant exercife, moderate pleafures, and fimple diet, is 
by far the moft favorable to health, longevity and 
population. 

But I fhall not (lay to examine the efFeds of agri- 
cultural purfuits on the moral and political charader 
of a people. My purpofe on the prefent occafion 
is to take a fummary view of the adual condition and 
capacity of our country, and from what we now are 
and the means we poflefs, to infer the importance of 
continuing and increaiing our individual and aggre- 
gate efforts to meliorate, extend andconfummate our 
AgricuUure^ Arts and Manufadlures, thofe great four- 
ces of focial enjoyment. 

The progrefs in bettering our condition, which 
has been made generally throughout the United 
States fince the conclufion of the late war, and efpe- 
cially fince the aufpicious eftabliftiment pf their gov- 
ernment, is far beyond the ufual progrefs of nations, 
and furniflies conclufive proof of the powers we pof- 
fcfs, and our means to exert them. Our population 
has increafed one fourth part. Settlements have pe- 
netrated the vaft northern and weftern interior of the 
Union, and approached in feveral inftances to the 
borders of Canada, of the St. Lawrence, of the lakes 
Ontario and Erie, and of the river Midifippi ; new 
roads have been opened and conduded the dreams of 
inland emigration, old roads in the more fettled parts 
of the country have been improved, and particularly 
oathe recent eftablifhment of turnpikes, which have 
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been attended with fuch fuccefs as ftrongly to re- 
commend them to imitation. The beds of rivers have 
been opened and cleared, and the very ufeful art of 
bridge building carried on with unufual fpirit and 
enterprize. The jundion of diftant ftreams and wa« 
ters has been a fubjeft of frequent contemplation, and 
ibmetimes boldly and fuccefsfully attempted. Canals 
and locks have been introduced upon the falls and 
rapids of our rivers, and they have enabled us in fome 
inftances to realize, and in many more to anticipate^ 
great abridgment of the expence, and great iocreafe 
in the facility and rapidity of inland navigation* 
The increafe of our exports, and particularly within 
the laft four years, as well as the very thriving con* 
dition of our towns and cities, in iize, in buildings, in 
ufeful and elegant improvements, atteft the accumu^ 
lation of the produce of our land and labor, or in 
other words, the folid ability and efficient capital of 
the country* 

Thefe improvements have been accompanied and 
accelerated by a proportional increaie of knowledge 
and public fpirit. Unufual efforts have been made 
in the pradlical and mechanical branches of rural in- 
duftry. Experiments have been tried and their re- 
fults made known. Societies for thefe purpofes have 
been inftituted, a general correfpondence and mutual 
communication encouraged, premiums have been 
offered and beftowed as an incitement to genius and 
fuccefsful difcovery, pamphlets containing advice 
and experiments have been circulated, and thefe and 
many other circumflances announce a large aug- 
mentation of the national capacity and exertion. 

Thefe remarks are applicable to the Union at large, 
they are peculiarly fo to the ftate of Pennfylvania 
and to our own, and although the former has hitherto 
taken the lead in thefe patriotic exertions, and has 
enjoyed the juft reward of her policy in the fuperior 
quantity and frequently in the fuperior equality of her 
produdls ; yet it is certain that this ftate is at pre- 
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fent animated with an equal fpiritt is making (imifar 
progrcfs ; and with like advantages in every other 
refpcdt^ Ihe has pre-eminent advantages in the good- 
nels and quantity of her land, and the convenience 
of her navigable vateis. 

Let us caft an eye f6r a moment on our geogra* 
phical pofition. Bounded on the fouth by the At- 
lantic Ocean, and pofleffing this excellent and dif- 
tinguilhed fea-port, the great outlet to the Weft- 
India and European markets, and walhed on the 
weft and northweft from the 42d to the 45th degrees 
of lat* by the Great Lakes and the river St. Law- 
rence, which gives it water communication with the 
provinces of Canada, thi^ ftate is moft happily fituat- 
cd for the tranfport of its produdions, and for its 
commercial operations abroad. Nor are its advan- 
tages for interior trade lefs ftriking and peculiar. 
There is no part of the union, and probably no 
country in the world of a fimilar extent, interfered 
by a nobler ftream for the purpofes of inland navi- 
gation than the Hudfon* Terminating in the har- 
bor of this city, it affords a fafe and commodious na- 
vigation into the heart of our country for upwards of 
170 miles, nor are the impediments, fuppofed to be 
infurmountable to the continuance of its navigation 
to the falls of Fort-Edward, a diftance of 215 miles 
from the city of New- York. The N. E. part of the 
ftate for the fpace of more than 120 miles is wafhed 
by the waters of Lake Champlain, which affords not 
only an eafy accefs to the Canadian markets now 
thrown open to the United States, but by the affiftr 
ance of Wood and Fort-Edward creeks, we may 
hereafter be able, and it is to be prefumed from the 
force of our growing ability, and the aid of the me- 
chanic arts, at no very diftant period of time, to waft 
the produce of its borders into the navigable waters 
of the Hudfoo. 

The Mohawk, the fecond river in the ftate in fize, 
and among the firft for the richnefs of the foil through 
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which it flows, although at prefent unnavigable at 
its mouth, yet from Scheneiftady to Fort-Stanwix, a 
diftance of nearly one hundred miles, it is well fitted 
for batteaux navigation^ and by the exertions of the 
weftern canal company the only impediment to its 
navigation in this long diftance is now fuccefsfuUy 
furmoimted. This river is at prefent uniting by a 
canal with the waters flowing into the Oneida lake, 
and a communication will be formed from thence 
not only with lake Ontario, but with the feveral 
lefler lakes and dreams in the midil of the military 
and Genefee lands, a country now included in the 
counties of Onondaga and Ontario, and diftinguifh^ 
ed for a foil as rich, deep, and produ<5live as any in 
the United States. 

Thefe peculiar advantages of our water intercourfe 
have indeed been rather unfavorable to the improve- 
ment of our roads and bridges* Although much has 
been done in a few years paft with the patronage of 
the legiflature, yet we are ftill greatly inferior in this 
interefting branch of police to our fifter, our emulous 
and enterpriiing fitter, Pennfylvania, who has been 
under the neceffity, and has moft wifely obeyed the 
didlates, of paying the firft attention to her public 
highways. And it is an axiom of political fcience 
not to be contefled, that well conftruded and weU 
preferved roads, are fure indications of a wife gov- 
ernment and a fuccefsful induftry. 

From a country like ours, profufely bkfled by the 
hand of nature, enjoying fo convenient an outlet, 
being fo abundantly watered and covered with a rich 
foil, and immenfe quantities of unimproved land at 
market on cheap and eafy terms, it was to be ex- 
peded that agriculture and commerce fliould receive 
and communicate redoubled vigor, and that we 
fliould make unexampled progrefs in population, 
wealth and improvement. Since the year 1787, 
eight new counties have been formed in thofe parts 
of the ftate which have been almoft entirely refcued 
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from the wildernefs, and fettled iince the conclufioff 
of our war with Great- Britain; and wtthin the lafk 
ten years our population has received an increafe of 
nearly 150,000 fouls, a nunaber which is within 
ao,ooo the total aniount of Ihe peculation of the co- 
lony I771. Our population at this time is about 
400,000 fouls, and oqr increafe for fonae time to come 
prelages to continue uniformly rapid. 

Themoft valuable prod wfls of this date, and which 
may be called its ftaples, are grain and provifionsv 
ef all kinds, pot and pearl aflies and lumber. In the 
three laft* articles it furpaifes any of its neigh borsy 
' and in the aggregate amount of the formfer elpeciaU 
ly in the principal articles of wheat, Indian corn, 
flour and fait proviiions, it maintains the iecond, and 
is fad approaching to the firil rank in the Union. 

The (la pies of this and the other United States^ 
are indeed the neceiTaries of life, and we have a ne« 
ver failing demand for them in foreign markets. £u^ 
rope in its pacific ftate, does not on an average pro* 
duce more grain than is equal to its own confump« 
tion, and its agriculture is fo often and fo fatally in* 
terrupted by war, that the food of America is nece£- 
fary to fupply the waftes of ambition and cruelty^ 
and to fave from famine the angry nations fr.om 
iwhom we defcended. 

The fugar iflands in the Weft-Indies depend per^ 
manently upon us for their bread. Although the 
mother countries have referved to themfelves the ex- 
clufive right of fupplying the demands of their colo- 
nies, they are often unable to do it, and their un- 
happy dependants are made a iacrifice to the unjufl 
reftraints of the fyftem of mercantile monopoly. We 
are aflured from undoubted authority, that between 
the years 1780 and 1787, when war for a time cut 
off all their helps from us, and they were unufually 
diftrefled by hurricanes, that 15,000 ni^groes perifti- 
cd in the fingle ifland of Jamaica, merely from want 
of food. (Edwards's Hift. of the Briti(h Weft-Indies, 
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tol. ir. p. 397. The United States arc the true and 
natural fourcc from whence the Weft-India iflands, 
the fateiites of this great continent, muft draw their 
provifions and lumber ; and however a fyftem of ex- 
cluiion and monopoly may force things for a time 
out x)f the channel which nature prefcribed, we may 
be aiTured that not only recipiocal benefit, but 00 
their part imperious neceffity will in the end compel 
a fteady as it does now an occaiional free intercourfe 
between them and us. On our abundant refbuices 
it will be founds tliat under Proyidence they may 
place their ftrong hopes of fubliftence and relief ei?ea 
againft the deftruOive yioleirce of the phyfical ele*. 
ments^ or of the ftill fiercer elements of ihe human 
paifions. 

from this curfory review of our nalural pofidon 
and ability^ wc m^y form a reafonable ellimate of 
our capacity for improvement and for carrying to an 
exalted pitch the arts of peace and the means of hap- 
pineis. But there are other and equally folid inducer 
ments to a favorable anticipation of our future con-> 
dition, and thefe are deduced from our civU and po*^ 
Ttfkra/ condition as a people, and by which we are 
diiCinguiihed from all other people upon the face of 
the globe. 

I. The American farmers are lords of their own 
foil ; this is a right moft propitious to exertions and 
enterprize. It is a power in itfelf which muft eventual- 
ly work prodigious cfieds. We fee and feel alrea- 
dy the bleflings of independent freeholds in the prof- 
perity of our country ; and European travellers have 
feen and admired the confequences of them in fcat^ 
tered inftanceain Ireland^ France and Germany, and 
placed too in a. ftriking contraft with the poverty, 
diefolation and wretchednefs of tenants, holding by 
a precarious or oppreffive tenure. Nothing indeed 
can be more fatal to exertion and improvement, than 
the hard or uncertain terms on which lands are held 
by the adual cultivators of the foil in many parts of 
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Europe. The cottagers or laboring poor in Ireland 
are as much opprefied now as the feudal vaflals were 
at any period of the middle ages ; and Ireland, fays 
Arthur Young, is five centuries behind England in 
the agricultural art. 

Indolent and degraded Spain has been in the habit 
of importing and employing annually more than 
20,000 Frenchmen to reap her own harvefts. (Albe^ 
renins Te/iament Politique^ p. 2 7. J This difgraceful 
tribute, which would make a patriot bluih, and dif* 
own his country, is a proof of the intimate alliance 
between political inftitutions and perfonal induAry. 
And yet we are now told that the induflrious pro- 
vince of Catalonia (in which, however, not one acre 
in 150 is under any fort of cultivation) is in a ftate 
of comparative improvement, becaufe tenants, by a 
cuftom peculiar to that province, have a power of ac- 
quiring a permanent intereft in land by virtue of 
efnfitenticcotitx2i^h. (Townfend's Travels.) As foon 
as the occupier can obtain a fixed intereft in the foil 
on which he labors, exertion is the immediate and 
vifible confequence ; and cultivation afcends the 
mountains and adorns the vallies of that delightful 
climate. So by the efforts of certain philofophers in 
France, a little previous to their revolution, agricul- 
ture received an important fpring by the law which 
prolonged from nine to twenty-feven years the term 
for which fuch a leafe could be granted, or fhould 
be valid againft every future purchafer or proprietor 
of the land. 

2. The Americans are happily rid of the pei*ili- 
cious fyftem of regulating induftry by law. This 
fyftem has been the reigning tafte in Europe, and 
efpecially in England for centuries paft. In almoft 
every department of bufinefs the people found them- 
felves controuled by the voice of power intruding 
into all their rural concerns, and by a code of re- 
(traint on the one hand, and of preference on the 
other, infolently dilating the courfe of induftry and 
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the path of emolument, which, the keen fteady eye 
of private intereft would have much better difcover- 
ed. The interefts of trade and manufadures gained 
the afcendancy over the cultivation of land, the in- 
duftry of towns was preferred to the induftry of the 
country, and farmets fubmitted to be governed by 
manufadlurers and merchants, and pay a very heavy 
premium for their fimplicity and generofity. The 
mercantile fyftem (a fyftem of reftraint and monopo- 
ly) arofe in full vigor and maturity, and gave a 
tone to national policy and habits of thinking. It 
did more ; it produced ruinous wars and intolerable 
exadions, as if the intereft of agriculture was only 
a fecondary matter among the concerns of civil fo- 
ciety ; as if farmers were fit only to be the flaves of 
ambition, and to fupply with fcarcely a foothing in- 
terval of repofe, the prodigality of wars undertaken 
to fupport the balance of trade, and to fatisfy the 
jealoufy and avidity of eftablifhed companies. 

Happily for this country, agriculture is our great 
leading and governing intereft, it embraces probably 
eleven-twelfths of the people of the United States, 
and it is continually progreffing in comparative 
ilrength and importance. 

But while I fuppofe the agricultural intereft to be 
the moft fubftantial intereft in fociety, and rejoice at 
its afcendancy, I am far from wifliing it to afcend, 
and indeed, it cannot, at the expence of all other 
departments of induftry. It is an undoubted error 
to reprefent the labor employed upon land, as the 
only produftive labor, and that the induftry of arti- 
ficers, manufadlurers, and merchants is altogether 
barren. We muft be content to fay that agricultur- 
al induftry is always produdive, generally pre-emi* 
nently fo ; and that whenever the produds or re- 
turns of that induftry have been protected and left 
at the free difpofal of the hands that produced them, 
the people have made quick advances in all the 
wholcfoxne fymptoms of public and private profperi* 
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ty. Wbat will be the effedl of well direftcd efforts, 
and to what extent they will carry national improve* 
ment under a government of public liberty and juf- 
tice, when the paflion for military achievments be- 
comes extinguilhed in the luftre of a nobler paffion 
and purer glory; when all fyftem^ of reftraint and 
preference are laid afide, and emulation to excel in 
the pacific and benevolent arts becomes the predomU 
nant fpirit, we are not prepared abfolutely to fay. 
No fuch experiment has ever been fairly made. It 
was furely never made under the frigid rellraints and 
military policy of the laws of Lacedemon, or of the 
Agrarian laws of Rome, nor under the vaflalage 
and diforder of the feudal dominion, or the partial, 
unfocial and monopolifing fpirit of modern policy. 
A great deal, however, has been done under all the 
difcouragements I have fuggefted. The natural ef- 
fort which every man is fteadily making to better his 
own condition is (as it has been truly obferved) a 
principle of prefervation capable of preventing or 
correding in many refpeds the partial and oppref- 
five evils of political economy. The bcft improved 
countries in Europe are Lombardy and England, and 
they have carried cultivation to a very great extent^ 
and exhibited in feveral particulars, excellent mod- 
els for imitation. 

Piedmont and Auftrian Lombardy (I fpeak*of then(i 
before their recent conqueft) have a numerous popu- 
lation well fupported and employed, a great export 
without, and a thriving confumption at home ; mag- 
nificent roads, wealthy towns, an adive circulation, 
and canals for mere irrigation, which are fpedacles 
of equal merit and curbfity ; and yet neither of 
thofc countries can avail themfclves of the naviga* 
tion of the Po, which flows through their territories 5 
they are both under defpotic governments, and 
Lombardy in particular has armies of idle retainers 
to feed, and is preiied with the heavy burthens of 
a diftant court. 
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Sir John Sinclair ftated as an animating incitement 
to national induftry, that there exilled in the Britifli 
dominions a greater fund of folid ability and ufeful 
information, and a greater variety of adual and effi- 
cient capital, Chan in any other country in the uni- 
verfe of the fame extent and population. In all thefe 
particulars he was undoubtedly corred, and the won- 
derful extent to .which improvement has been car- 
ried in England, is evidence of the exillence and ac- 
tivity of this ability, information and capital. Eng- 
land furpaffes all other countries upon earth in the 
art of inclofing, manuring and tiUing land^in the 
judicious courfe of crops, and in the breeding oFlheep 
and cattle : and fuch are the refources and (Irengih 
which have grown out of Britifli induftry, that with a 
population more than one-third lefs than that of 
France, and although France contains, with a great 
deal of middling land, twenty -eight millions of acres 
of the richeft foil in Europe, Britain exceeds France 
in above four hundred and hfty miUions fterling of ca- 
pital employed inhufljandry, and has frequently been 
her moft perfevering and formidable antagonill. Nor 
has (he difcovered lefs abundant refources in the pre- 
fent war, a war without example for the extraordi- 
nary efforts it has called forth, and the terrible havoc 
of the human fpecies. And all this magnitude of 
Britifli improvement has grown in fpite of the oppref- 
fion and checks of ty thes, poor-rates, monopolies, rights 
of commonage, the full vigorof the mercantile fyllen^ 
and the return of frequent long and exhaufting wars* 

Having thus haftily reviewed our peculiar fituatioa 
and advantages, and what has been done in other 
countries which have not thefe advantages, the re- 
fult is, that we have before us the utmoft encourage- 
ment to exertion, and the brighteft profpecls of pre- - 
fenting to mankind a new and unexampled fpedacle 
of national felicity. But I feel too deficient in the 
requifite Ikill and knowledge, to be able to point out 
corredly in detail the particular fteps we ought to 
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purfue. This muft be referved to thofe who are 
greater maftcrs in the theory, ar>d unite at the fame 
time the more folid accompliQiments of experimental 
knowledge in the agricultural art. I will take the 
liberty, however, to fuggeft generally, and that too 
with becoming diffidence, that we have in this ftate, 
peculiar objeds of attention, which arife out of the 
infant (late of a great part of our country, in which 
there are millions of acres unreclaimed from the wil- 
demefs, and millions of acres in the rudeft and mod 
imperfecl (late of cultivation. In fu<:h a fituation it 
appeaiB to me that the improvement of roads, the 
opening of new ones, the building of bridges and 
caufeways, the draining of fwamps and marihes, the 
opening of ftreams, thejundion of contiguous waters, 
the mode of clearing land, the bed appropriation of 
what is cut off, the prefervation of timber, the moft 
favorable commencements of fettleraents, the objeds 
of infant tillage, the mod effential internal manu- 
faftures, and the modes of tranfportation, are fubjeds 
which although they may feldom occur in older 
countries, becomes with us of primary importance, 
give rife to an extenfive field of difcuffion, and merit 
our particular inquiry and examination. On'all thefe 
head^. information fiiould be fought after, colleded, 
digefted and drftufed. And in refped to the date at 
large, 'an accurate account of the quality of the foil 
nnd timber, of the effeds of feaions and of the date 
bf improvement in every county ought to be colled- 
ed. Alfo the manner of cultivation, and the pro- 
duds of each refpedive foil, the nature and extent 
of inclofuresf the feveral fpecies of live flock, the va- 
rious implements of hufl)andry, the nature and effedt 
of different manures, and of the rotation of crops, 
and watering of land. When we fhall have obtained 
a very extenfive colledion of fads, the only fure 
guides in political and agricultural inquiries, the fo- 
ciety will be well quahficd to afcertain the exifling 
obdacfcs to improvement, and the means of remov- 
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* 
ing them» as well as the new improvements that 
ought to be introduced. 

Another intereftmg objeft of inquiry is the effect 
of manufadlures and commerce upon our agriculture 
and, the advantages of their connedion. It, is a gene- 
rally received opinion, that manufadures have a very 
favorable effedl upon the landed interell, by creating 
a near and liable market for the furplus^producc of 
land, and thereby adding a frelh ftimulus to exer- 
tions in hufbandry. But there are other opinions 
and thofe likewife fortified by fads, that manufac- 
tures «are not propitious to hulbandiy, that they ought 
not to receive any marked encouragement, that every 
bounty or premium beftowed upon them is a tax 
levied upon other branches of induftry, and that they 
will of their own accord fufficieatiy grow and pro- 
grefs as the natural or neceflary refult of a flourilh- 
ing cultivation. It becomes not me in this place to 
pronounce upon thefe important inquiries, but rather 
to fubmit them to the fuperior knowledge and pene- 
tration of thofe to whom they are addrefled. 

I would laftly fug^ft the advantage of a very e*- 
ienfive correfpondence and communication on the 
objeds of this inftrtution with fimilar focieties, and 
with well informed individuals in the other ftates, 
and on the other fide of the Atlantic, It would alfo 
be highly infl:rudive to procure and circulate the bed 
feleded books and official papers on experimental 
agriculture, and efpecially the reports of the moft 
difl:inguilhed boards of agriculture in Europe, as ma- 
ny of them no doubt contain a rich fund of informa- 
tion on thfe culture and improvement of land, as well 
as on all the other branches of political economy. 
To. the accomplifliraent of many of thefe objeds, and 
particularly the coUedion and diftribution of books, 
and a fl;atiftical account of our own ftate, the efforts 
of the fociety may be found unequal, and furely for 
fuch purpofes the benevolent aid of the legiflature 
. naay be freely aiked, and will be cheerfully ^otded> 
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fince contributing to the enlargement of knowledge^ 
and the perfedion of the arts, is the firft duty and 
the greateft pleafure of enlightened rulers, and a 
work executed on the plan I have fubmitted, would 
do honor to the ftate^ and be remembered by polle- 
lity as an illuftrious monument of national patiiotifm^ 
munificence and tafte. 



Addrefs to the Agricultural Society and both Houfes of 
the Legijlature of the State of New-Tork, at their 
Annual Meeting, in the City of Albany, February 
7, 1798. By Samuel L. Mitchell, orhc of the 
Members of the AJfembly, arid one qf the Secretaries 
of the Society^ l$c. 

Gentlemen of the Agricultural Society. 

THE conftitution of your fcfciety having conneft- 
ed its meetings with the annual feifions of the 
Legiflature, there was fome apprehenfion among a 
number of the members, that the change of the 
feat of government from the city of New- York to 
Albany, would be attended with confequcncies very 
injurious to its views and interefts. It is true that 
manyof itsmoft valuable and zealous fupporters, from 
their fettled refidence in the fouthern parts of the 
ilate, are neceflarily withheld from attending the 
meetings in this place. Yet I feel a high degree of 
fatisfadion in beholding fo confiderable a body of 
the gentlemen who compofe the fociety, afiembled 
from remote counties on this occafion, and enabled 
by the fufFrages of the people to meet at fo great a 
diftance from their homes, their colleagues, who re- 
fide in this central part of the commonwealth. 
The interruption of the regular meetings has not» 
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however, put a ftop to ufeful employment and com- 
munication. A variety of occurrences conneded 
with the objeds for which this alTociation was form- 
ed, lias come to my knowledge ; and thefe I fliall 
attempt in a concife manner to lay before you. 

Since the premiums yqu adjudged to the moft ap- 
proved manufadurers of certain forts of coatings 
and blankets, as well as for the beft famples of raw 
filk, the narrative of the\commiflioner appointed to 
examine mineralogically the b^nks of the Hudfon 
and the neighbormg country, has been made o*it. 
One of the leading objeds of this Undertaking you 
remember to have been, to inquire whether the 
country contained any confiderable quantity of coal, 
within a reafonable carting diftance from any land- 
ing on the river. It is to be regretted that no dif- 
covery of importance, relative to this article, was 
made ; and it is to be feared that the vaft mafles of 
granite and flate which form the folid fabric below, 
of the part of the earth which we inhabit, contain 
little or no coal. Nature whi|^ has bellowed upon 
us fo many other favors, feems to have been fparing 
in regard to this. The excurfion was, however, in 
many refpeds fuccefsful ; and fome new and ihipor- 
tant fads were afcertained by the commiffioner 
•which threw great light upon the hiftory and theory 
of the earth. An account of thefe I fliall caufe to 
be laid before you. 

In purfuit of limilar information, and to examine 
the vegetable and animal produdions of this flate, 
ProfefTor Barton, of Philadelphia, has fince taken a 
tour through the counties on the North- river and the 
' Mohawk, and returned to Philadelphia by the way 
of Geneva and Niagara. From the refearches of fo 
refpedable a naturalift, I had much to exped ; and 
accordingly I communicated freely with him in con- 
verfation before he fet out from the city of New- 
York, and have learned by letters received lince his 
jcetutn., that fo confiderable a body of new matter 
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occurred to bim, that he intends to publifh an ac^^ 
count of his tour and difcoverics. This you may 
exped to fee in print fome time during the current 
year. 

A number of miners or perfons (killed in the de- 
teifting and working of metallic veins and ores, have^ 
as I have been informed, travelled cxtenfively 
through the ftate from fouth to north in queft of thofe 
kinds of mineral treafure. Fortunately for our 
peace and happinefs, no fources of gold and filvcr 
appear to have been deteded. It is to be hoped 
our country contains none but thofe of produdire 
labor and adive induftry. 

On t^e fubjed of manures there has been a good 
deal of valuable experiment and fpcculation, Mr. 
Kirwan's excellent pamphlet was forwarded to the 
fociety by a member of the Britifli board of agricul- 
ture ; fince which time I have been favored by Dr, 
Dickfon, late of Dublin, with the laft volume of 
the tranfadions of the royal IrKh academy, \uhich 
contains this memoir^ On perufing it, there appear- 
ed to me to be one memorable defed ; there was 
very little written on the azote of the modern phi- 
lofophers, or the principle of putrcfadion, as a fcr- 
tilizing ingredient in foils, or a nutritive material of 
plants. So confiderable an omiffion appeared to me 
to deferve a fupplement ; and accordingly I wrote 
an addition to the work, on the deficient article, 
which I have forwarded to the author in Ireland. 
It is very remarkable that fo obvious and well known 
a fubftance as this (hould have efcaped the particu- 
lar notice of agriculturalifts fo long* 

Ky the politenefs of the Prefident of the Britifli 
board, a very confiderable number of their original 
county .re ports have been forwarded to the fociety. 
Many of thefe have been fometime in circulaticm 
among the members. They exhibit in an eminent 
degree the public fpirit and admirable indufljy of 
the perfons concerned in the undertaking. For 
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fome of thefe fuitable acknowledgments have been 
made by our Prefident ; and a letter to Sir John 
Sinclair on the fubjed of manures, was wmten and 
forwarded by the fecretary. This you will have an 
opportunity of feeing. One objed of it was, to 
remedy a .defed in their report, fimilar to that in 
Mr. Kirwan's eflay. 

Finding in fuch publications as thefe and others 
that have from time to time come to hand, that one 
of the moft operative ingredients in animal and ve- 
getable manures, (azotej was in a great degree 
overlooked or omitted by European writers, I deem- 
ed it worth the while to inquire into it a little more 
particularly myfelf. In this undertaking there has 
been a developement of much new and precious 
information. 

Fortunately, in profecuting the fubjed, the impor- 
tant, though much negleded, fcience of chemiftry, 
which in my earlier days I had ftudied with fome 
care, enabled me to labor on through difcouraging 
and fecmingly infuperable difficulties. The compo- 
fitiotl and qualities of foils and manures being only 
to be underftood and explained upon chemical prin- 
ciples, there was a neceffity of reviewing what had 
been done already, in order to comprehend what re- 
maine4 to be done. 

The vague and incorred language of this fcience 
had been new modelled in 1787, by the French 
academicians, and had been adopted by the greater 
part of learned Europe. On examining their table 
^ nomenclature to find how words had been adapt- 
ed to exprefs ideas, it was very foon apparent that 
the right underftanding of the fubjed of manures 
required not only a knowledge of chemiftry as then 
underilood, but adually the fabrication of a lan- 
guage upon exad and logical principles, to be the 
Vehicle of true and corred ideas. 

In conftruding fuch a language, and gaining for 
it an eftablifhment and currency, prejudice and pride 
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made formidable oppofition. But though words were 
coined, yet being (lamped in the mint of truth, Icarce* 
ly any body hefitates to receive them at the full va- 
lue for which they were emitted. With a language 
Aus exadly adapted to convey an idea of the thing 
intended by it, there might be naturally expeded 
fome progrefs in agricultural refearch beyond the 
labors both of Ruckert and Dundonald« 

By the affiftance of fuch an apt torm of words, ani- 
mal and vegetable organization have become more 
intelligible. The theory of putrefadion is better 
comprehended. The analyfis of corrupting bodies 
has been more carefully attended to ; and of courfe, 
a more corred idea of the nature and qualities of the 
manures formed from thefe, has been obtained. A- 
mong other things it has become manifeft how the 
fepton or principle of putridity is evolved or fet loofe 
on the earth's Turface. 

As decaying bodies through corrnption turn to 
manures and fertilize the foil, where vegetables grow 
and where the putrefcent matter is not too abundant^ 
&> where too great a quantity of putrefying materi- 
als are accumulated, or where, growing plants do not 
abforb or decompound their feptic or azotic combi- 
nations, ;an exhalation of a deleterious kind is found 
to efcapt into the atmofphere, to render it unwholc- 
fome to man and fome other animals, and to excite 
according to its virulence and duration, various forms 
of epidemic diftempers, making fome of the Atlantic 
cities almoft defolate, and ravaging with deftrudive 
violence many parts of the interior country. 

On tracing the progrdfs of putrid bodies and their 
unwholeforae vapors from their origin and duration^ 
to their decline and extindion, it has been fuffi- 
ciently afcertained that by means of the vegetable 
economy, the fubftances whence offenfive and noxi- 
ous fleams proceed, are decompounded or taken out 
of circulation and manufadured anew into forms re- 
plete with organization and life. 
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Thus the fubjed of manures when well under- 
flood, explains the occafional epidemic influence of 
the atmofphere, as well as the growth of vegetables 
and many of their peculiar qualities ; and thefe again 
when fully comprehended, refleft light upon the 
economy of farmings in their ufe and application ; 
upon the police of cities; in preventing their baneful 
vapors from getting afloat in the air ; and in the 
healing art, by enabling its pradifers to prefcribe 
and direft by fure rules, what in a given cafe ought 
to be done. Thefe new views of this branch of 
fcience have (hewn a more intimate* connexion 
than ever was before known to exift between mete^ 
orology, farming and phylic. 

In the hiftory of fadts illuftrative of the preceding 
remarks, it becomes me to mention thofe occurring 
among our own members, on the operation of putrid 
fiflies in aflfording food for plants. Wheat, rye and 
maize are exceedingly promoted in their growth and 
produdivenefs by the feptic matter of the quickly^ 
corrupting filfa commonly ufed for manure. Yet it is 
equally true and deferves your particular attention^ 
that in feveral places along the fea-coaft of the Unit- 
ed States, heaps of putrefying fifhes or their entrails 
along ftreets and docks, where there were no grow- 
ing plants to imbibe their remains, have emitted va- 
pors of fo unhealthy a quality as frequently to lay 
wafte the neighborhood by home-bred peililence. 

Several differtations on the produdion of thefe ' 
aereal fluids, which according to circumftances are 
either manures or poifons, have been publiihed, and 
are full of ufeful and valuable information on thefe 
parts of the fubjed. They have attracted an unufual 
fliare of attention as well in Europe as in this 
country. One of thefe has, at my fuggeflion, been 
tranflated into the German tongue and publiihed at 
Erlangen. 

It is agreeable to find in the lateft notices from 
Germany, that this fyftem of rafanures and peftilenge 

Cc 
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h rapidly tTavelling through the univerfities of that 
great and learned country. The doi^rine of fepton 
in fome places has been adopted to explain that im- 
J)ortant point of rural economics, the diftempcrs of 
horned cattle and other domeftic animals. My laft 
letter from that quarter is full of fuch information. 

The acid nature of moft animal manures and their 
exhalations, owing to a jundion of the principle of 
putrefadion with a portion of oxygene, is^fitfelf, a 
moft iriterelling difcovery. JBut the inferences from 
fuch a fad |ire of a ftill more extenfive and beneficial 
kind, and by fhewing the ufe and operation oialka^ 
lies, let us know how they are ufeful in combining 
with the acids inherent in the foil, and wafted through 
the air in a volatile form, and in both cafes have a 
fweetening and neutralizing operation. Hence k 
may be inferred we are not far from pafleffing a true 
theory of lime, aflies and calcarious earth, and of 
folving the problem which has puzzled intjuir^rs fa 
long, and which no European writer appears to have 
tightly underftood. My correfpondence with Dr. 
Haworth, of Oxford, on this fubjed, will in due time 
be communicated to you. A vaft indudion of fads 
gives to this part of phyfics, lately fo uncultivated 
and obfcure, an air wholly fcientific. 

About the time the enquiry into thefe matters had 
progrefled thus far, Mr. Peters publiftied his valua* 
ble effay upon gypfum and its ufes in the agriculture 
of Pennfylvania. The body of information coiled- 
ed into this perfornmnce, renders it a pradical work 
of a very ufeful kind. It forved the more to contraft 
the inland country, in its relation to plaifter of Pa- 
ris, with the trads in the neighborhood of falt-water. 
On adding to my former colledion of fads on the 
agricultural ufe of gypfum, the mafs of them exhibit- 
ed in this work, I felt emboldened to make oiit a 
theory of its operation, as an appendix to Peter's 
performance. This paper is publilhed in the firll 
number of the Medical Repofitory. Th^ leading 
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idea is, tbat when gypfum does good, it is by virtue 
of its own decompoficion, and that this is common- 
ly effcdled by the prefence of an alkali in the foilp 
which takes the fulphuric acid away, and allows the 
feptic acid to combine with lime into calcarious nitre^ 
While thefe things were going on Dr. Prieftley's 
pamphlet on phlogillon came out, and was foon an^ 
fwered by citizen Adet, the ex-miniller of the French 
Republic. On this very controverted point, a num- 
ber of puzzling fads fecmed difficult of reconcile- 
ment with the novel fyftem of the French. Thefe 
were feleded and held up to the view df the philo- 
fophical world to confute the antiphlogiftians. In a 
converfation I had with Mr. Adet a ihort time be* 
fore his failing for Europe, he feemed confident of 
baving given his antagonifl a fuSicient anfwer. I^ 
appeared to me however on reviewing the whole con- 
t^royerfy that neither fide was wholly right. I ac- 
cordingly undertook a negociation between the con- 
tending chymifls, and have forwarded the plan to 
London for the coniideration of the philofophical 
world there. I have fent alfo a copy of it to Dr. 
Prieftley, and have received his anfwer. The main 
alteration here, confifts in expunging hydrogene 
from the nomenclature, and fubftituting phlogijlon in 
its lleadt jLn doing this, I flatter myfelf, you will 
find, when the projcd (hall be examined by you, 
that it contemplates a fyflem of reconcilement an4 
Mrmony between the parties. 

Somie yery coflly and decifive experiments on ftreet 
inaQure, Ijy men^bers of this fociety, (hew at once 
their agricultural fpirit, and the prodigious effeft^ 
that 9- colkaipn of fubflances is capable of working. 
The crops qf Inidian corn raifed by MefTrs. Stevens 
and t.udlow, wiU be long f emembered by thofe who 
^re anxious tP fprnj a juft ef^mate of the operation 
jof manures. 

Do economical details, particularly as refpeds the 
feving f>i food ^ndfycl, the eflays of Count Rumford 
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furpafs every thing of the kind that has come to my 
knowledge. His uncommon talents aided by un* 
common opportunities have allowed him to deduce 
found principles from experiments conduced upon 
a vaft fcale. He has proceeded a great way towards 
reducing cookery from a fervile art to a regular fci- 
ence. All managers of public work-houfes, prifons, 
alms-houfes and hofpitals, might make important 
favirig by attending to the diredions contained in this 
invaluable performance. A copy which I received 
from England, is at the fervice of the members. 

A bundle of papers read from time to time before 
the fociety is now in my hands. Some of the fub- 
jeds are interefting, and the writers have treated 
them with ability. I fubmit to your confideration, 
the propriety of making them public, as well as the 
time and manner. It is a pity they ihould have re- 
mained fo long folded up in the fecretary's delk. 

The models and machines which belong to you 
have not been difperfed or loft by reafouof the tem- 
porary fufpenfion of your meetings. They have been 
moved from the place where the fociety*s meetings 
were formerly held in the city of New- York, to a 
place where they may be fubfervient to the purpo- 
fes of public inftrudion. They are now in the keeping 
of the profeflbr of mathematics in Columbia college* 

The parcel of feeds, partly of ornamental and 
partly of ufeful plants, received from Mr. Thouin, 
the keeper of the national garden at Paris, has beea 
diftributed among the members ; and it is for you 
to caufe inquiry to be made concerning the fuccels 
of their cultivation. ^ 

A colledion of plants in pots and boxes of earth, 
received from the fociety of Cape Francois, re-aflb* 
ciated fince the difafters which have fo cruelly afflic- 
ted the ifland of St. Domingo, have been put into 
the hands of our prefident, for rearing and preferva- 
tion in his green-houfe. He will give you the ne- 
ceflary information of their thriftinefs or declioc. 
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It may not be amifs to mention to you that fome 
young cinnamon and^^pepper trees have been received 
by a member of the fociety. 

It is to be regretted that the efforts of the fociety 
to eftablifh a botanical and experimental farm, have 
hitherto been unfuccefsful. Your very narrow funds 
have been wholly inadequate to the purpofe of ef- 
tdbliihing fo elegant and ufeful an inflitution. While 
foreign fovereigns vie with each other for obtaining 
the native productions of our land, and make ap- 
propriations of confiderable fums of money for the 
fupport of botanical gardens ; among us, the incuri- 
ous or negledful temper of our country paflTes them 
by as things of no moment. 

But neceflity will ere, long compel a part at lead 
of our fellow-citizens to the cultivation of foreft as 
well as of frui^t trees. Axes and fire have already 
tq a wide extent bared the land of its old and llate- 
\j growth of wood. The increafing price of fuel 
and timber is an alarming prelude of greater fear- 
city to come. The inclofing of wood-land, and the 
planting of trees, would be of unfpcakable advan- 
tage to the country, and tend mightily to the com- 
fort of future generations. 

Meteorological journals regularly kept in New- 
York, in Dutchefs county, and in Albany, will, if 
continued with perfeverance, give you in procefs of 
time, the data to form a correft judgment of the 
climate of our ftate and country, with all the advan- 
tages to be derived from coUedions of fuch fads as 
thefe regifters are capable of affording. 

Gentlemen of the Senate and Affembly^ 

By the aft of incorporation the members of both 
^houfts of the legiflature ^re declared to be honorary 
members of the agricultural fociety. Under legif- 
lative patronage has a large part of the inveftiga* 
tions, whofe refults have been laid before you^ beeii 
fupported and carried on. 



^14 On the Culture of the White Thorn. 

If the exertions of the individuals who have toil- 
ed to promote the interefts of pradical fcience and 
public utility, feem t^ you worthy of countenance^ 
it is almoft fuperfluous to add that a fmall addition 
to their funds, would enable them the better to pro- 
ceed in their labors. 

Gentlemen of the Legi/lature and of the Society^ 

When we contemplate the natural produdiona 
and advantages of our country, we nuift be deeply* 
imprefled with a fcnfe of the liberal provifion which 
Divine Providence has afforded of the means of do- 
meftic refource and independence. If we are wife, 
we ihall appreciate the value and amount of the 
good things with which our land is thus bountifully 
fupplied, and feek, what with well applied induftry 
we fhall be certain of finding, our true happiness 
AT home ; and under the proteAion of a free and 
xeprefentative government, while we progrefs in 
manufadtures and commerce, be forever mindful of 
the truth, that thefe, though the contrary has often 
been believed and taught, are not the tni/lrejes^ but 
the HANDMAIDS of agriculture. 



Experiments and Obfervations on the Culture qf fVhitti 
7 born for Hedges. By Jonathan N, Havens, Efg. 

ALMOST every part of the territory of the Unit- 
ed States was fo completely covered with fi>- 
reft, when the inhabitants of Europe or thejr de- 
fendants, firft began to make fettlements in it, that 
timber was by far the cheapeft and moft convenipnt 
material that could be made ufe of for fences ; buf 
as the country has increafed in population, almof^* 
every circumllance has confpired to diminifh that 
quantity pf wood which was referved when it wat 
firfl fettled : for as the people iMve n)ultipUed| tbf 
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landed eftates have been continually fubdivided ; 
and this has made it neceflary to maintain a greater 
number of fences, and to conAime a greater quanti- 
ty of fuel, and to ereft and keep in repair a greater 
number of wooden buildings than were formerly ne- 
ceilary ; and as eftates have been fubdivided, it has 
continually happened that individuals would have 
too much wood, although the neighborhood, tovvii 
or place would have too little ; and this^as induced 
thofe who were holders of the wood4and ta cut off 
the greater part of it and fell it, and improve the 
land in fome other way. After the lands that bad 
been tilled for fome time, had become exhaufted, by 
continually ploughing more land than it was poffible 
to manure, the temptation was exceeding great to 
clear a little new land to improve in the fame way* 
And as the lands have become more fubdivided, the 
difficulty of procuring a fufficient maintenance from 
a fmall quantity of land, has always induced individ- 
«ials to fell their wood, in order to fupply their imme* 
diate wants. And the facility with which land in 
this country has always palled from one man to.ano- 
ther by purchafe, has contributed not a little to the 
deftmdion of wood ; becaufe it would frequently 
happen that the purchaf^rs would have no other 
means of paying for the land, than by cuttmg off 
the wood and felling it. But what has contributed 
ilill more to the deftr udion of wood in every part of 
khe country which is near any navigable water, has 
been the great and increaiing demand for it in the 
cities of New* York and Philadelphia, and ia many 
of the towns in their vicinity, where it has been 
wanted not only for fuel, but for burning bricks^ and 
furniihing other materials for building* And this 
increafing demand will probably continue to diminifh 
the quantity of wood in the country, until the price 
of it there, (hall be equal to the price of lit in thefc 
cities, or tmtil it ihall become cheaper to fupply thefc 
large citie$ with coal ; ai>d as this cannot be done. 
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except at a great expence, and as an increafe in the 
price of wood will always increafe the inducement 
to fell it, the profped feem$ to be, that the quantity 
of wood in the country muft every where diminifh 
with an accelerating velocity. It. is true that this 
diminution of wood has caufed fome attention to be 
paid to its prefervation and growth ; but generally 
fpeaking, the fame caufes that' have almoil every 
where occafioned its diminution, have been equally 
effedual to prevent its increafe. The preference of 
an immediate private profit to a remote advantage 
of a more public nature, feems every where to have 
been the primary caufe that has produced thefe^ef- 
feds. The inconveniences arifing from the increaf- 
ing fcarcity of every kind of wood fuitable for fuel 
or for timber, have not been fo feverely felt in thofe 
parts of the country where recourfe could be conven- 
iently had to ftone to make wall, as has been the cafe 
in many parts of New-England ; but in other parts, 
as common timber has grown fcarce, the farmers have 
been reduced to the neceflity of procuring chefnut 
rails, at a great expence, which in many places has 
been much enhanced by the neceffity of tranfport- 
ing them from diftant places; and although this 
kind of timber will lad a great length of time, yet 
the increafing demand for it, combined with the other 
caufes before mentioned, muft neceflarily make the 
quantity of it diminifli as faft as that of any other 
kind of wood ; and the fame thing may be obferved 
with refpeil to any attempts that may have been 
made to introduce the ufe ofcedar, or any other kind of 
laftingwood.Thefe general obfervationsrefpeding the 
increafing fcarcity of wood, might naturally lead us to 
a confideration of the moft efFedual means to preferve 
it, and to promote its growth ; but they have been 
now brought into view, principally with an intent 
to Ibcw, that it muft be a matter of thegreateft im- 
portance to the agricultural intereft of the country, 
%o turn its attention as fpecdilj as poffible to the 
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cultivation of all thofe kinds of trees, or fhrubs, 
which have" been generally efteemed motl fuitable 
for a hedge. There is no doubt but that almoft every 
kind of tree might be made to anfwer, in a greater 
or lefs degree, the purpofe of making a hedge, we^e 
it not that in the winter time and in the fpring of 
the year, when the twigs firft fhoot out and are ten- 
der, they are liable to be bitten and deftroyed by 
cattle ; the qualities therefore, mod ^flentially ne- 
celfary in a tree to make it valuable for a hedge, 
appear to be, either that it (hould be well defended 
by fome kind of thorns, or of a tafte difagreeable to 
cattle. There are befides thefe, other qualities of 
nearly equal importance ; fuch as that it (hould be 
of a durable nature j of a quick growth ; not apt 
to be injured by infedls ; eafily propagated ; not 
difficult to grow on account of the qualities and 
ftrength of the foil ; and inclining naturally to grow 
like a bu(h, or to grow well after it has been cut off 
or lopped. It is improbable that we ihall ever find 
any kind of tree that has all thefe qualities, we ought, 
therefore, to make choice of thofe which have the 
Tnoil important of them ; and among all the various 
kinds of trees which have been ufed or thought of 
for a hedge, I believe none has been more generafly 
approved of than the white thorn, or hawthorn, as 
it has been ufually termed by the writers on agricul- 
ture. There are three fpecies of the white thorn 
growing in this country ; two of thefe are natives of 
the country, and the other has been imported, as I 
, believe, from Great Britain, and is the fort which 
has always been fo much approved of there for ma- 
king the bed kind of hedge ; and excepting thefe 
three, I have not feen any other fpecies of this thorn 
growing in any part of the country. Thefe three forts 
of thorn may be very eafily diftinguiftied from each 
other by their leaves ; the Britifli has a fraall leaf 
which is very much indented ; and the leaves of the 
other two forts are very little indented, but tbe one 
. D d " V 
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has a much larger and broader leaf than the other : 
' thcfe two latter forts I (hall now diftinguilh by the 
names of the broad- leaved and the narrow-leaved 
white thorn. The Britifti bears a fmall haw with 
only a (ingle feed in it, and its thorns are Ihorter and 
not fo vifible as thofe of the other two forts, they 
being more covered with the leaves, and, as I think, 
not fo many in number, as thofe on the narrow 
leaved fort ; and when not prevented by being cut 
or. pruned, or by being crowded in a hedge, or by 
- other trees, it will affume the fhape of a fmall pear 
tree ; and in a good foil will grow until it is about 
eighteen or twenty feet high. The broad-leaved 
fort bears a larger haw than either of the others, 
"With four feeds in it, generally, but fometimes with 
only three, and in a few inftances with not more 
than two ; its thorns are longer and more eafily feen 
than the Britifh, but, 1 think, not more numerous > 
and in a good foil, with other circumilances equally 
favorable, it will grow much larger and higher than 
either of the other two forts. The narrow-leaved 
fort bears a fmall haw like the Britifti, with only a 
lingle feed in it ; its thorns are numerous, long^ 
black and very confpicuous ; it feems naturally in- 
clined to grow more like a bufh than either of the 
others, and its branches are frequently large in pro- 
portion to its fize, and grow out horizontally not far 
from the ground. 

It is difficult to pronounce with certainty, con- 
cerning the comparative merits of thefe three fpe- 
cies of thorn, when ufed for the purpofe of making 
hedges, becaufe fo little has been as yet learned 
concerning their growth and culture by experience j 
but from every appearance, I think the narrow* 
leaved white thorn ought to be confidered as fupe-> 
rior to either of the others, when applied for that 
purpofe J its natural growth feems to be more fa- 
vorable, and its numerous long black thorns appear 
to render it lefs liable to be injured by cattle when 
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it is young j and I prefume that under the fame cir- 
cumftances its growth will be as quick as either of 
the other forts ; but at the fame time there can be 
no doubt, but that the other forts, when properly 
attended to, will very well anfwer the purpofe. I 
believe that more frequent attempts would have 
been heretofore made to plant hedges of the Ameri- 
can white thorn, had it not been very fcarce, and 
difficult to be procured in fuch numbers as to make 
it worth while to fet them out for a hedge : the on- 
ly method of procuring them has been to tranfplant 
thofe which are growing wild in the fields or woods, 
and which are generally very few in number, and a 
great proportion of thefe too large or too old, or 
otherwife unfit to be removed. It does not appear 
that the white thorn will ever grow from rbe flips, 
and the grand difficulty, with refped to the fpeedy 
propagation of thefe two fpecies of it which are na*. 
tiVes of this country, has heretofore confided in 
making the feeds come up ; for after they have once ^ 
fprouted, it does not appear that there is any pecu- 
liar difficulty m their growth, more than in that of 
other trees. Repeated attempts have in times paft 
been made in various parts of the country, to make 
the feeds come up^ by planting them in various 
manners, b^t without fuccefs ; and as the tree does 
not appear to come up of itfclf in its natural ftate, 
except t when the haw has been eaten by a bird, or 
fome other animal, and afterwards dropt in their 
dung, an opinion has prevailed that they never 
would come up, unlefs they fifft underwent fome. 
peculiar kind of fermentation, or were operated up- 
on in fome peculiar manner, by paffing through the 
body of a bird, or fome other animal ; and in pur- 
fuance of this idea, attempts have been made to 
make them come up by giving the haws to horfes 
with their oats, and afterwards planting the feeds 
which would be in their dung ; ,but thefe attempts 
have not proved fuccefsful. From thefe unfuccefs- 



220 On the Culture of the White Thorn. 

ful experiments it was naturally inferred, that per- 
haps there was a difference in animals in that refped,, 
and that it might be neceflary for the feed to pafs 
through the body of a bird, before it would fprout. 
When once the opinion came, by thefe means to be 
cftabliftied, that it was neceflary for the feed to pafs 
through the body of fome animal before it would 
fprout, and that very probably there was a difference 
in animals in that rcfped, it feemed to preclude all 
further inquiry on the fubjeft. But notwithftanding 
thefe unfuccefsful attempts, the opinion always ap- 
peared to me very improbable, that nature had pro- 
vided no other method than this for the propagatioif 
of the American white thorn ; when it appeared, as 
well from writers on agriculture/ as from the infor- 
mation of perfofts who had refided in England, and 
who were well informed on the fubjeft, that there 
was no peculiar or remarkable difficulty in cultiva- 
ting the Britifh white thorn in that country ; and 
that it was pnly neceflary to gather the haws as foon 
as they became ripe in the fall of the year, and bu- 
ry them in the ground below the froft, and let them 
remain there until the fecond fpring after they were 
buried, and then take them and plant them in a 
nurfery, to be prepared for that ptfrpofe,-^ and they 
would come up without any difficulty : and I was 
alfo fully perfuaded that this prevailing opinion muft 
be ill founded, from a confidcration of the defcrip- 
tions that are given of the white thorn by botanical 
writers, who Feprefcnt it as a kind of tree whofe feed 
will not come up until the fecond year after it is 
planted. I was therefore-induced, as well from mo-, 
tives of curiofity, as from a confideration of the 
great importance of introducing the cultivation of 
the white thorn for hedges, to enter in a courfe of 
experiments relative to this fubjeft ; and to eng^ffc 
fome others to make experiments of a fimilar nature ; 
in order, if poffible, to afcertain whether the native 
white thorn of America might not be cultivated with 
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more facility, than had been heretofore imagined ; 
and whether the Britiih white thorn would not grow 
in this country with as little difficulty as it does ia 
JEngland. The refult of thefe I fhall now commu- 
nicate to the fociety/ 

No. I. 

In April, 1792, I gathered, from both the forts of 
the American white thorn before defcribed, a num- 
ber o^ haws which had lain on the ground under the 
trees, expoled to the froft during the preceding win- 
ter, and cracked the feeds contained in them with 
great care, fo as not to injure the meat or chit that 
is contained in the Iheli of die feed, and planted 
thefe chits in the richeft garden mould that could be 
procured, mixed with cow dung. None of thefe 
ever came up in that fummer or the fummer after. 
It*appeared from repeated examination, that they 
were not injured by any kind of infed, or prevented 
from growing by any extraneous circumftance. I 
cracked the feed becaufe the (hell is fo extremely 
hfard, and has fo little appearance of a feam, ov place 
of reparation, that it appears almoft impoffible for 
the chit to open it ; and I thought that this proba- 
bly might be the reafon why it had always been fo 
difficult a matter to make it fprout. In cracking the 
feeds I remarked that a confiderable proportion of 
thofe of the broad-leaved fort were folid ; that is, 
deftitute of any chit, and therefore could not be ex- 
pc6led ever to come up. From this experiment, and 
from the general obfervation that the haws that fall 
from the tree feldora or ever come up round it, or 
near it, I inferred, that the feed would never grow 
after it had been expofed for any length of time x,6 
the froft ; and this inference appeared the more pro- 
bable from a confideration of the manner in which it 
had always been fuppofed neceflary.to manage, with 
refpedl to the Britifh white thorn ; and yet it feem- 
ed difficult to affign any -fetisfailory reafon why the 
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feed which grows naturally in the field, and is fup- 
pofed to be carried by birds, fliould not fuffer the 
famie injury by long expofure to the froft and bad 
weather, as the feed which falls from the tree ; un- 
lefs the opinion were to be admitted, that, in paffing 
through the body of the bird, the feed was operated 
upon in fuch a manner as to prevent it. 

No. 2. 

In my next experiment I determined to imitate 
nature as nearly as poilible, confident with the cau* 
tion that appeared to be neceflary in guarding the 
fee^ againft the bad effeds c*f a long expofure to froft 
and bad weather ; and therefoxe, in the fall of the 
year 1792, before there had been any froft, ^gathered 
, about four quarts of hawa, one half of which were of 
rhe broad4eaved, and the other of the narrow-leav- 
ed white thorn, and planted them in the followiTig 
manner : having prepared a fmall bed in my garden, 
by boarding it at the fides to prevent weeds and grals 
from fpreading into it, and with a partition board 
acrofs the middle of it, I laid the two forts of haws 
feparately in each divifion of the bed, about an inch 
from each other, and then put over them a layer of 
hen dung about an inch. thick, and over this a layer 
of fine garden mould of nearly the fame thicknefs. 
They continued in this ftate until the next fpring : 
I then took them up and examined them, and found 
that they had no appearance of growing in that fea- 
fon, and fearing that the ftrength of the hen dung 
might be too much wafhed away from them to bc.of 
any advantage in making them fprout in the enfuing 
year, I laid them down with a frefli layer of hen dung 
and fine earth, in the fame manner as before. They 
remained in this ftate until the fpring enfuing, which 
was in tlve year 1794, and then about a quarter p^rt 
of the found feeds, as nearly as I could cftimate» 
came up and grew very well. They were evidently 
slanted too thipk, and a> ^thoyght, too deep, other* 
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Tirife I am inclined to believe, that a greater propor- 
tion of them would have come up and grown. By 
the fall of that year, they were generally about fix 
or eight inches high, and I thought it would be belt 
to let them remain in the bed until another year. 
In the fall pf the year 1795, the greater part of 
them had grown to be more than a foot, and many 
xnote than eighteen inches high; and I thenfet 
them in a nurfery in rows two feet apart, and at 
the diftance of eighteen inches from each other ; 
and they are now* more than two feet and many 
of them more than three feet high. Frorti^ this 
experiment it appeared that the opinion was erro«> 
neous which had been before entertained, that it 
was neceflary for the feeds to pafs through the body 
of a bird or fome other animal before they would 
grow ; and that a fufficient number of them might 
be made to come up every fpring, after the fecond 
year, by planting them in the fall of every year^ af-. 
ter the manner which had been purfued in thi? expe- 
riment ; for if no greater proportion than one quar* 
ter, or one-fifth of the feed planted, fhould ever 
come up, it would be no ferious objection againft the 
cultivation of the thorn, becaufe the tree feldom fails 
to produce haws in fo great a plenty as to make it 
no difficult matter to procure any quantity that may 
be neceflary. 

No. 3. 

At the fame time that I began the laft experiment 
in the fall of the year 1792, a gentleman in my 
neighbourhood began a fimilar experiment upon the 
Britifli white thorn, in order to afcertain whether it 
would not grow when managed after the Englifh 
manner. He gathered about half a buQiel of the 
haws in the fall of the year, before they could be in- 
jured by thefrort, and put a part of them into a box, 
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and placed it in a hole dug in the ground for that 
purpofe, which was fufficiently deep for the box iq 
be out of the way of the froft when the hole was pro- 
perly covered. The remaining part he put into the 
fame hole on the out-fide of the box, and then put 
a board and a heap of earth oyer the hole in the fame 
manner as potatoes are ufually .buried. They ap« 
peared, when examined in the fummer following, 
to have undergone no vifible alteration ; and in the 
fpring following, which was in the year 1794* they 
were not thought of until fome time in April, and 
were then examined, and thofe which had Jain out- 
fide of the box, and were of confequence moft ex- 
pofed to the wet, had already grown too much to b^ 
of any ufe ; and many of thofe which were in the 
box bad begun to fprout. They were then takea 
up and planted in rows that were about a foot apart, 
and great numbers of them came up, and have fince 
grown as well as thofe which had been planted in 
hen dung, as mentioned in the laft experiment* 
From this experiment it was fufficiently evident that 
the Britifli white thorn might be propagated in this 
country without any very great trouble or di^iculty, 
and probably with 39 much eafe as it is in England. 
Whether it will grow as well and be as durable as 
the native white thorn of the country, aftei it has 
been fet out in a hedge, can only be determined by 
a full and fair experiment, to be' made upon all the 
different fobts of thorn that have been mentioned. 

No. 4. 

In tUe fall of the year 1794, the fame gentleman 
began to make an experiment upon the native white 
thorn of the country, and gathered a quantity of haws 
from the oroad-leaved fort of white thorn before de- 
fcribed, and buried them in the ground below the 
froft, but without putting them into a box, as he had 
done before with refpedl to. the Britifh ; and laft 
fpring they were t^kcu up and planted, but only a 
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yexy few have come up. At the fame time that he 
firil buried thefe, he alfo began a fecond experiment 
upon the haws of the Britifh, and found that by 
keeping them in the ground until the fpring of the 
fecond year, they would come up as before. 

No. 5. 

December i, 1794. I gathered about three pecks 
of the haws of the narrow-leaved white thcwn, and 
put th^m into a box which had a partition in the mid- 
dle ; the one part 1 filled with a layer of the haws 
and a thin layer of hen dung alternately, and the 
other with alternate layers of the fame fort of haws 
and borfe. dung. The box was then fet in a hole 
dug in the ground for that purpofe, and which was 
deep enough for the top of the box to be nearly a 
foot below the furface. On the out-Ude of the box, 
at one end, I put about three quarts of the fame fort 
of haws, and at the other, nearly the fame quan- 
tity of the broad-leaved fort, without any dung ap* 
plied to either* The box was then covered with 
pieces of boards, and a heap of earth thrown over the 
hole/ after the manner in which potatoes are com- 
monly covered. They were not examined until the 
fummer following, and then they appeared not to 
have undergone any perceivable alteration ; and tbofe 
which were in the box appeared to be in a iituation 
which would prevent them from being fufficientl3r 
foakcd by the moifture of the earth. They were then 
covered again as before, and remained in that (late 
until the laft fpring, and then they were all taken 
up, and planted feparately in a bed prepared for thac 
piirpofe. Only a very few of thefe have come up 
this fummer, perhaps not many more than one in 
five hundred of t;he whole number of feeds that were 
planted.. 

Notwithftanding the ill fuccefs of thefe two laft 
experiments, I do not think that the idea of raifin.5 
the American white thorn by burying the haws ia. 

E e 
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the earth until the fpring of the fecond year, ought 
to be given up as altogether impradicable. The 
haws in this latter experiment werq evidently kept 
loo dry, and the bed in which they were planted is a 
dry light foil, and has been much afTeded by the 
drynefs of the prefent feafop ; and in the former 
they might probably have been afFeSed in the fame 
manner. If I flioiild make any further experimeiita 
on this fubje€l, it is my intention to try what would 
be the efFed of placing the haws in a very wet fitua- 
tion^ or where they would be frequently foakedwith 
rain water. The Ihell of the feed is fo d!xtremely 
hard, that I am inclined to fufped that a great pro^ 
portion of wet, with a more moderate degree of heat, 
would be more likely to make them fprout than ft 
greater degree of heat in a fituation that is more 
dry ; but it is experience alone that can determine 
this matter with any degree of certainty. But if this 
method of managing them fhould altogether fail, it 
would be no material objedion -againft railing thefe 
two forts of thorn, provided that the method pointed 
out in experiment No. 2, ihould generally prove fuc- 
cefsful. Several perfons within the fphere of my 
acquaintance, as I have been informed, after hearing 
of the fuccefs of the experiments No.'2, and 3, began 
to make fimilar experiments upon the American 
white thorn, by burying the haws in the ground, after 
the Englifti manner; and it was my. intention to 
have communicated the refult of thefe to the fociety, 
but I have not been fufficiently informed of the par- 
ticular^ concerning them to communicate any thing 
at prefent. * 

I cannot conclude tbtfe obfervations without ma- 
king fome reply to the moft material objedions that 
are ufually brought againft the cultivation of the 
white thorn for a hedge, independent of the difBculty 
of making the feed grow. i. It is faid that it is a 
tree of very flow growth j that; therefore it muft be 
a very long time before a hedge of it will grow large 
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enough to defend itfelf, and to be of any ufe ; that 
in the mean time it mull require a great deal of time 
and attention to take care of it, as well as a very ex« 
penfive rail fence to be eredled on each fide of it, to 
prevent it from being deftroyed by cattle. It is true 
that it i$ a tree of not very quick growth ; but I am 
pretty well perfuaded that under fimilar circumftan- 
ces it will grow as faft as an apple-tree ; that is, it 
will grow to its ufuaL fize in the fame time that an 
apple-tree will attain to its full growth, fuppofing 
each to be planted in a foil equally favorable, and to 
have a fimilar attention paid to it. But it is found 
advantageous to cultivate apple-trees as well as many 
other forts of trees which may require a longer time 
to grow large enough to be valuable, notwithftanding 
the profits that are to refult maybe diftant, and why 
piay not this be the cafe with refpedl to thorn ? and 
befides this, if the objedion were admitted to be 
valid, it mud operate for ever againil the cultivation 
of this or any other kind of living hedge which would 
require any confiderable length of time to grow 
large enough to be valuable. And with refped to 
the expence of guarding it when it is young, the 
difficulty" might be in a great meafure obviated, by 
fencing it only on one fide, or fetting it by a fence 
that muft be kept in repair, and depending upon a 
good ditch to defend it on the other fide ; and' by 
making ufe of the cheapeft materials for the fence^ 
fuch as poles, or bruih, or the like. But admitting 
that the expence of defending it with a wooden fence 
ihould be very confiderable, it only proves that the 
cultivation of the whitethorn ought to be introduced 
as foon as poflible, before the prefcnt fences that are 
now (landing have all decayed, and the wood that is 
now in the country is all gone, or become too fcarce 
to be procured. It is true that if any other tree or 
ihrub could be found, whofe growth would be more 
quick than the white thorn, and which in other re- 
ifftds would anfwer equally well, it ought to be pre- 
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fiercd ; but nofuch treeor Ihrub hath been yet found. 
The prim did fomc years ago promife fomething of 
the kind ; but this has be^n long lince dead, and 
there appears no probabihty that it will ever flouri(h 
again. The black thorn has been deftroyed by a 
worm that preys upon its twigs, and is, befkies this, 
much inclined to fpread into the land. The locuft 
is foon broken through and devoured by cattle, and 
in many places is deftroyed by a worm : on the con- 
trary, the white thorn is never very rriaterially injured 
by any kindpf infeft, is eftedually protedled from the 
attacks of every kind ofla rger animal by its thorns, and 
promifes fully to compensate for the flownefs of its 
growth, and the trouble of raifing it, by its greater 
durability. And it may be remarked generally, that 
thofe kinds of trees or ftirubs, which would bethought 
fuitable for a hedf^e, and which are of a quick growth, 
are either lefs durable in proportion, or wifl be at- 
tended with fome other inconvenience which will 
overbalance that advantage, 2. It is objeded that 
the white thorn tree will not grow except on fome 
particular kinds of foil, and that it requires very rich 
land. There is no doubt but that white thorn, like 
all other trees, will flourifti beft in a rich light foil, 
that is not apt to be h^rd bound. It is the tough, 
hard fward that fpreads itfelf over the furface of the 
ground that ismoft detrimental to the growth of trees* 
All kinds of trees will derive nearly as much benefit 
from being hoed, or having the ground kept loofe 
around them, as Indian corn. So that, this objtdion 
feems rather to be a general one, againft the cultiva- 
tion of all kinds of living hedges, than any thing par- 
• ticularly applicable to white thorn.. The weight of 
it, befides this, is leflened by the confideration that 
hedges will naturally make the land grow richer 
around them by coUeding fnow and other matters 
of a fertilizing nature ; but admitting the weight of 
the obj^dion in its fulleft force, there is ftill little 
room to doubt but that with proper pains and atten- 
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tion it would grow very well on To large a propor- 
tion of the foil of this country, as muft make it well 
worth the attention of farmers to attempt its cultiva- 
tion. 3. It is obje6led that the white thorn hedge 
grows very thin, and as it never fpreads from the 
root, nor do any of the haws ever come up in the 
hedge, it muft grow thinner as it grows older, and 
foon become of little ufe. It is true that the greater ' 
part of the white thorn hedges that have beea here- 
tofore fet out, have now become too thin and open 
in many places ; but one principal reafon why they 
have become fo, has been, becaufe they were origin- 
ally fet out too thin j the great fcarcity of the thorn 
tree made it neceflary to fet them in that manner, 
and afterwards to depend upon lopping the trees to 
thicken the hedge ; but if a fufficient timber can 
be procured by railing them in nurferies, then a dif- 
ferent pradice may be adopted, and they may be 
fet as near to each other as (hall be found by expe- 
rience to to be moft advantageous ; and the tops of 
the trees may be cut entirely oflf inftead of being 
lopped, which will make them grow more thick and 
bufliy ; and this'is the manner in which they ought 
ever to be managed. But if the edge fhould, not- 
withftanding, be too thin in many places, it is faid 
that the eglantine, or fweet-brier, or wild rofe, as it 
is commonly called, may be ufed to great advantage 
to fill up fuch vacancies ; and it is alfo faid, that it 
would anfwer a moft valuable purpofe to fet it out in 
the hedge along with the young thorn ; that it would 
help to thicken the hedge, and would ferve'to pro- 
ted the thorn whilft it was growing, and would 
therefore help to leflen the expence of defending 
it by a dead fence. The eglantine is faid alfo to 
have thefe advantages, that it will grow on a foil that 
is light and thin, and that it may be eafily propa- 
gated from the feed, which will come up and grow 
after the fecond year like the feed of the white thorn. 
4* It is faid by ^way of objedion, that it would be 
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more advantageous to raife the chefnut»tree for ^ails^ 
than to raife thorn ; and that the wood is of fo dtt-> 
rable a nature, that a chefnut rail will grow before 
another of the fame fize will decay. I believe there 
is no doubt but that a new chefnut rail put into, a 
fence, will lad until another of the fame fize will grow, 
but notwithftanding this, we do not find people more 
engaged in raifing chefnut than in raifing any other 
Kind of timber, and it muft be becaufe the fame diffi* 
culties occur in the one cafe as in the other ; aquan- 
lity of land muft be fet apart for that purpofe,and muft 
be fenced for a greatnumberof years before any profit 
can be derived from it ; and people will generally 
prefer the immediate profits which they can derive 
from their lands by cultivating them annually, to a 
much greyer profit which is not to h€ received until 
after a confiderable length of time'. Thorn muft 
therefore have this advantage over chefnut, that it 
will occupy much lefs ground when growing in a 
nurfery, than a grove of chefnut-trees that would 
make a fence of the fame length ; and when grown 
into a hedge would defend the land much better 
againft the feverity of the winter. I have now. con- 
fidered the moft material objedions that I have ever 
heard againft the introdudion of the white thorn for 
hedges, and it was my intention to have fubjoined 
fome remarks on the advantages of cultivating feve- 
ral other kinds of trees for the fame purpofe,and par- 
ticularly the bution-wood, or ball-tree, as it is called 
by many, but I have found that this would lead me 
into a difcuflion of too great length. I am fully fen- 
fible that on a fubjedt of this nature, much is to be 
learned from experience, and that many projeds for 
improvement, which promife very fair at firft, will 
not, upon trial, prove fo advantageous as was exped- 
ed ; but this confideration ought not to deter us 
from making any attempt where there may be a rea- 
fonable profped of fuccefs ; and more efpecially if 
the advantages that are to refult are great, if it fhould 
prove fuccefsful. 
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Observations on Manures- 

By Ezra L'Hommedieu, Efquire. 

Read in Marcb^ 1 795. 

SOME time ago I communicated to the focietj a 
few experiments which had been made with fi(h 
manure on the fea-coafts. This fource 6f manure is 
now become very confiderable, and anfwers every . 
purpofe which was expedted. New methods are now 
ufed as well for taking the fifh, as for preparing the 
land by this manure : very lon^ feines are made ufa 
of, and it is not uncommon to fee twenty ox-cart 
loads of the menhaden or mofbankers^ taken at one 
draught. When the ends of the feine are drawn to 
the fhore and the fi(h crowded clofe together, an ox- 
cart is drove into the water amongft the fi(h, dnd 
two or thre€( hands with fboop-nets, foon load the 
cart» which is drove off, and another is drove in and 
filled in like manner, and fo one after another, until 
the whole is carried away. In dead of making a com« ^ 
poft with thofe fi(h, it is now very common, and pre- 
fered by many, to cart the fifli dirgdly to the field 
you propofe to fow with wheat, where, as the cart i» 
drove along, two or three hands are continually 
throwing out the fifli on the ground, fo that the whole ^ 
may be covered with fifli at about eighteen inches 
afunder ; thefe fi(h foon dillblve, the ground is plough- 
ed, well harrowed, and fowed early with wheat, and 
produces a good crop although the land be poor. It 
is eafily perceived how much labour is faved by this 
pradice : in making a compoft the fifli mull be cart- 
ed to a heap, and four loads of dirt at lead ufed to one 
of fifli ; when the heap or compoft is made, it mud 
be carted again at fowing time, laid in heaps and 
then ipread on the ground. There can be no doubt 
but a confiderable lofs is fuftained by the eflBuvia from 
the fifli when they are fo fpread on the ground ; but 
this lofs is fuppofed not fo great as the expence of 
^ making the compoft and the fecond cartings, Anoth- 
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cr objeVJUon to the compoll is, that it is with great 
difficulty you can make your heap of comport fo as 
to be equally impregnated with the putrefadion of 
the fifii ; and the manure is fo ilrong that it is diffi* 
cult to fpread it even, in a fufficient quantity to the 
quality of the land. Lad year although the wheat 
was fown very late, many farmers in the fpring were 
obliged to mow their' fields of wheat, where they 
had ufed this compoft, to fave the crop. I fpread 
this coropoft on a piece of land which was ploughed 
and planted with Indian corn, and on the twenty-, 
fourth day of Odober, in the fame year, I fowed 
the fame land with wheat ; and although the crop 
qf corn was large, the wheat grew too high and 
lodged, which hurt the crop confiderably. I fhould 
not have fowed this wheat till about the tenth of 
November, were it not for the infed commonly cal- 
led the Heffian fly, I (hould not advife to the ma- 
nuring of poor land very high, at one time, for- a 
crop of wheat, which if made very large by any 
manure, will be fubjed to many cafualties which 
finaller wheat w^U not be liable to ; and taking one 
feafon with another,. I believe it will not be profita- 
ble to manure poor land at one time, higher than to 
produce tv/enty buihels to the acre ; the crops will 
be more fure at about fixteen bufhels : much wheat 
has been loft by the pradice of manuring poor lands 
too high at one time. 

In many parts of the country which have been 
long improved, and exhaufted, or made- poor by 
cropping, there appears to be as great an emulation 
amongft farmers in procuring manure, as we obferve 
among farmers in a new country in clearing their 
lands. He that pays the greateft attention to ma- 
nure in the former cafe, as he who fubdues or clears 
the moft land in the latter, is called the beft farmer : 
but the gieateft difficulty is to procure a fufficient 
quantity of manure for the annual confumption ne- 
ceflTary for the improvement of our old worn out 
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JarmsJ The manure made by the ftock of cattle on 
fuch farms is very inadequate to Jheir neceffities ; 
therefore it is of great importance that we refort to 
flew refources for manuring our poor lands. 

I have lately feen the pradlice of digging a hole 
behind the kitchens of farm houfes at the diftance 
t)f twenty or thirty feet, and of the bignefs of about 
"fifteen or feventeen feet in diameter, and aboat three 
feet deep in the middle ; this hole is filled with 
turf or dirt from the ftreet or fome hollow (the rich- 
er the turf or dirt the better) and from the fink in 
. the kitchen, all the dirty arid difli water runs into 
this hole, all the foap-fuds or waters in which cloaths 
have been wafhed is conveyed to this hole, all the 
dirty afhes, lime, chamber-lye, or any thing from 
the houfe which has a tendency to make manure are 
thrown on this dirt ; in fhort it is a common recep- 
tacle for all dirt and filth of the houfe. In the fall 
of the year the contents of this hole are carted away, 
and ufed for manure in raifing of wheat. The hole 
is immediately filled up again with turf or dirt, to 
be prepared for another year : fogie farmers make 
twenty tons of this manure in one year, which is 
more than is made by a fmall ftock of cattle. 

During the late war great encouragement was giv- 
€n for making faltpetre ; the dirt taken from under 
houfes and barns was ilfed for this purpofe, and was 
found to be a good manure even after it had been 
leached, if laid in a heap under cover for fome time. 
Upon this principle a practice has been adopted by 
many farmers of taking all the loofe dirt fronl un- 
der their ftables, cow-houfes and barns at the feafon 
of the year when their bams are empty, and cart^ 
ing new earth to fupply the place, which by being 
kept under cover will be impregnated with nitre and 
become good manure. In ftables or under the floors 
of ftables, by the addition of the urine from the 
horfes and their dung, where there are no floors, 
this earth may be removed in this manner, every 

F f 
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year to advantage lor iiQaQure, and will be ^iao(b- 
er cooiiderabk ^dditiQa to the quantity which i^ 
wanted* 

I find that peat is coming into ^(^ as atnanure ; ijt 
lias long been ufed in iLogland for ib9^ purpofe : I 
have had fopue experience of it inyielf, and find j|t 
anfwers very well. It is to be found iiii naoA fwa«ip# 
wluch^re not fubjed to fprings^ aj;^ m^y be Inoiw 
by its cutting fmooth not unlike to better or hogV 
fat in cold weather, li is geaexjally found withia 
twelve or eighteen inches from the furface, and m^j 
be eafily' known by drying it in the fun, when lit 
will burn ;'it is now ufed forfewel in foQie parts of 
our country wher^ wood is icaroe and diear. It is of 
/different colours, but th^t of the brown is the bffl:^ 
becaufe it oaakes tht laoft afhes. The beft way of 
making it profitable for maQuxe is to dig it up with 
fpades and cart it on the land proppied to be manur- 
ed, where it is laid in long heaps in diSeireot parts of 
tbe field, and when dry, witfh feme brufh or refnfe wood 
is £et on fire : it will tnarn flowly »nd mak£ much 
^(hes, ai»d wiU pot readily gp put by rain ; if it ia 
tnore convenient it may h% thrown or cad on th^ 
land wbieB it is dug up, and tbjere bmnt intx) aihes^ 
which will fave much expen& in carting. Thofe 
aflies are ufed in the fame manner as wood afhes,. 
and are preferable.. Where fwamps ^av^ tgken fire 
by accident, 1 have feen great <]uaQtities ^ thofe 
Afhes made &om tbe peat, which w«re ufed ito good 
purpofe AS a mamjf^ ; but I would not recommend 
letting fire to a fwamp for procuring thofe i^fhes, as 
a valuable piece of ground may by thi^ means be 
deflroyed. I have lately feen flack burAt broken 
bricks carted from a brickkiln and iprieaH on poOT 
land, tbe owner of which informed me that this 
burnt clay was a good manure efpecially for light 
land. What is called clayt a/hes 1$ ufed in many 
parts of England and is highly efteemed as a ma- 
nure. In ipany parts of pur country I believe it 
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nrlH be t^ cbeapeft manure that can be procured. 
I have not heard of any experiments being nmde 
with it here, except the one I have mentioned* 

I mean to try k this year» and that others may 
^ke experiments of the fame» I (hall give a receipt 
tyhich 1 harve lately feen, for burning the clay* 
*' Dig your clay with a fpade in fpits of ordinary 
bricks ; dig two, three, eight, ten or twenty loads 
of clay, more or lefs as you pleafe ; take fmall billets 
of wood or £aggots of brufti, pile it up in the form of 
a pyradud or fugar loa^ three or four feet high, then 
take thefe fpits of clay, after they are dried in the 
&111, forrouad your pile of wood with them, laying 
them clofe on the wood, and laying them one upon 
another till you have eaclofed the pile of wood, only 
leaving a hole on the fide to put in the fire, and an 
hole on the top to make a draught ; then furround 
again with fpits of clay from top to bottom as before, 
and then a third laying in the fame order, then kin- 
dle the fire : when it is well gotten on fire, flop 
up the holes with clay, the innate heat will fire the 
clay till it grows fo hot that you may put on wet 
dlay in great quantities ; but you mud mind not to 
put on clay £0 faft, or clay it fo elofe as to put out 
your fire, for if you do^ you muil begin all anew : 
if you defire to burn fo much clay as that the heap 
grows fo high that you cannot reach to lay it up, 
you may buald a ftage with boards, by which you 
may advance to as great a height as you pleafe. 
The pile mud be watched day and night till it is 
feUy burnt." 

The dii&rulty of procuring nfianure in fufficicnt 
quantities," ought to learn the farmer to ufe it in the 
moil economical manner ; much of his manure may 
be faved by good tilling. Ground well tilled will 
not ^ke half the manure for a crop as ground of the, 
feme quality prepared in the ufual* way. I knew a 
firmer in Suflfolk county who had always better crops 
«f >flax than his neighbors, upon lands not fuperior to 
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theirs, being aflced the reafon, he anfwered, it we^ 
b^caufehe always harrowed his ground three times, 
over, after it was harrowed enough. As I mention-, 
ed harrowing I will make an obfervation which may 
be of ufe, which is, that the fafter your harrow goe» 
over the ground, the better, a quick llroke againft 
the clogs breaks them much eaiier than a flow mo- 
tion J harrowing with horfes is to be preferred to 
harrowing with oxen, becaufe they move quicker : 
with a light harrow the horfes may go on a trot,- 
which will break the clods much finer thaq when, 
they go on a walk, -This I have feen done to good 
purpofe. There can be no doubt but pulveriiing the 
earth in moft foils anfwers the purpofe of manure in a 
confiderable degree. Mr. Tull who was an ingen-; 
k)us writer on huibandiy, carried his theory fo far as 
to fuppofe that the divifion of earth by tillage would 
anfwer every purpofe of manure, and that dung only 
feparates the parts of the earth, and that it is im- 

' material whether this is done by the plough or other 
inftrument of hulbandry, or by dung. This philofo^ 
phy fuppofes that dung or any other manure only 
divides the earth, and fets the parts at a fuitable dif- 
tance, to give free paflTage to the roots of plants, and 
in thisadion the falts in dung hath much the fame 
operation and efied as emptyings hath on dough, it 
anakes it rife, that is, it fets the parts at a diftance» 
and it is immaterial how this is produced, the efTeA 
is the fame. Although I cannot fubfcribe to this 
theory, and am not fatisfied of the principles of ve- 
getation, yet we can make no doubt but good tillage 
is very eflential, and faves much labour as well as ex- 
pence in raifing a crop. The finer the parts of the 
earth are made, the better, this we conftantly experi- 

. ence in our gardens, and the fame advantage would 
take place in our fields. The dews abforbed by the 
earth, when made fine or pulverifed, and the nitre 
which adheres to it, add greatly to vegetation. It is 
found that the fine duft in the ftreets^ in a dry .time, is 
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fo impregnated with nftre, that it will make fait petrc; 
and a farmer's time in a dry feafon, would be well 
employed in coUefting this fine dufl and putting it 
under cover till he ihould want it to put on his 
wheat ground. Too much attention cannot be given 
to prepare a field for a crop ; the finer the earth is 
made, (a good depth) the more dews and falts it will 
receive and retain. It is well known to farmers, 
that the beft tilled lands, or thofe lands where the 
parts are made the fineft, bear the drought much 
better than lands poorly tilled j and the beft 
ploughed and hoed Indian corn, always bears the 
drought beft : the reafon is evident, it is beft prepar- 
ed to receive and retain the dews and falts of the at-^ 
mofphere, which enrich the land as well as promote 
vegetation. An experiment has been made to afccr- 
tain the difference between dew- water and rain-wa- 
ter, by putting an equal quantity in different veffels, 
and fetting them in the fun to dry away ; the refult 
was, that the fedimentS or fettlings of the dew-^water 
were more in quantity, blacker, and richer than that 
of the rain-water. Some lands we find are too open 
and loofe ; the parts are too farfeparatedfor much 
vegetation, this may be occafioned by continual ma-; 
During and pulverifing ; on Connedicut river, I faw 
a farmer yarding his cattle early in the fpring, in his 
onion garden, and aiked him for what purpofe they 
were put in : he anfwered to tread the land, and 
that the garden would not produce well after a num. 
ber of years, unlefs it was trod ; but the reafon of 
it he did not know. I fliall only mention at prefent 
one more refource for manure, which I have feen 
praAifed to great advantage. In the fpring plough 
up a piece of ground proportionally large to the 
number of cows and other cattle you propofe to 
yard during the fummer : let it be long and narrow 
for the conveniehcy of ploughing, this being fenced, 
yard your cattle in it for two or three weeks; theii 
*p- ^ lih up the whole again, and continue this prac^ 
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tice till the lime of fowing wheat ; tben cart away 
all the dirt as deep as was ploughed ofi jour wbeat 
field, and fpread and barrow it in with the Wheat : bj 
this means you get ten times more profit thaa 
you can make by yarding your cattle in the cow** 
yard, or on unplonghed ground* This pbughed* 
ground, being made mellow, abforbs the flale and 
dung of the cattle ; it receives and retains the dews 
and ialts of the atmofpbere, and becomes good ma- 
nure for wheat : thus a farmer by the help oi this 
dirt, fbnnproved, with the dhrt which be may take 
from bis ftables, cow-houfes, and other bmUoigs, 
with what he may make from bis dung-hole, which I 
have^defcribed, in additbn to what is made by his 
cattle and horfes in the winter,, will be enabled to 
add greatly to the improvement and prodoiSione of 
his farm, although his fituation will not admit of fats 
being benefitted by peat or clay aOies or other taa^ 
nures which I have heretofore mentioned, and can-^ 
not be obtained to advantage, except by thofe who 
live near the fea coafts, fuch as fifli manure, fea 
weed, Indian (hells, creek mud, S^. 

The city of New- York affords great quantities o^ 
manure from afhes, ftreet dirt, (table dung, atid earth 
taken from under old buildings ; the& different 
kinds of manure are in great demand, and confer 
quently have become very dear. They will how* 
erer be purchafed to advantage by thofe who can 
attend the market, afnd others who can tranfport 
tbem by water at no great diftance from the city. 
Laft fall i faw in Queens county (about eight miles 
from the city) in a farmer's yard, a large pUe of ma« 
Hure, and (bond that it was brought from New- York, 
that his manure coft him laft year two hundred 
pounds, and that be had not much above one hxm- 
dred acres of land ; and without this manure he 
could make but little profit of his form. This is 
ufing an aAive capital in the improvement of land, 
and adding to ones' real cftate by laying out part oi" 
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ihc fnpoej which h made fix)ip the produce ^v^jcy 
ytBf to better parpQsfe tJ^Q putting it qq loan or 
purci^Hng poor Uod/. 

, It i3 worth kiciowing, that fruit trees^ m^nvire^ with 
^&t 3r<e brought forw;»rd o^iich M^ than thofe 
which b^Y^ tb^ udymi^g^ of yegetabk manure^ I(: 
is imi that th^ c^i^wth of a young tree xnanure4 
with £ib, will io OJ^e f^ajbn he im^rly double to onp 
loauur^d with yitrd duog^ Thf^ e^p^umt^uts have 
pbiie^jr heen maib oa yo^^ig apple-trees, and it is 
fttiptifiog tp fee this di£^reace between Animal and 
vegetabk msoure^ or the manure made by the pu^ 
tfefai^pn of iwimaU, and that made by the putre- * 
ff^&ion of vegetables. I hope this xmy encourage 
tb^ raiiiog (^ orchards which i$ too much negie<3ed» 
imd wUl be « comfortabie hearing to farmer$ who 
live in parts of the country where fifh can be ob^ 
Xained. It cannot be very material wh^t kind of fiOi 
jire made ufe of for this purpofe' The North river 
and mod other rivers abound with &(h called the 
glewife> w with the herring, which may be yfed 
6^ manuring fruit trees. The river fhad are gene- 
ically in too great demaod (or food, to be ufed for 
xaiu)iire,butthe heads aqd inwards* whjchare thrown 
ftway, would anfwer the pqrpofe according to the 
quantity, equal if not fuperior to any hfli whatever* 



APPENDIX. 

Read February t^tb^ i798» 

NOTWITHSTANDING the great imprpvementa 
which httve been made in buflbandry in ditferenC 
{>arts of Europe and America, it is far from being af- 
certained what is the largeft quantity of produce 
^hich miay be raifed from a given quantity of land 
by manure, it will no doubt be much more than from 
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the moft fertile land in its natural ftate. I have 
heard of no inHance of new land producing more 
\^heat than forty-two bulhels to the acre : in Suffolk 
county, fome years ago at Huntington, by manure, 
fifty-two bufheis of wheat were raifed by the acre ; 
fince the practice in that county, of manuring land 
by fiQi has been in ufe, between forty and fifty 
bufhels of wheat from one acre, is not an uncommon 
crop ; and by a late accidental experiment, it ap« 
pears, that the produd of grain from an acre, will 
be in proportion to the quantity of this manure, and ' 
fo as to exceed any produdtion we have heard of in 
any part of the world. A farmer in the town of 
Riverhead, in Suffolk county, Mr. Downs, having 
four thoufand fi(h called mofbankers, or menhaden, 
ftrewed them, about the firft of June, on twenty rods 
of ground, being a poor, gravelly, dry foil, and which, 
v^ithout manure, would not pay for the tillage. 
Thefe fifh were ploughed under a fliallow furrow ; 
at the time of fowing, about the laft of Septem- 
' ber, the ground was ploughed up again, and a little 
deeper : by harrowing, the putrid fifti were well 
mixed with the earth,* and the ground fown with 
rye at the rate of about one bufhel to the acre. 
The ground being well covered in the fall, the rye 
was not injured by the winter : in the fpring the 
growth was remarkably rapid and luxuriant, till it 
was about nine inches high, when his neighbor's 
fbeep broke into the inclofure and eat it all off clofe 
to the ground. The fence was mended and the rye 
grew again and much thicker than before, till it 
got about fix inches high, when the fame fheep broke 
in again, and the fecond time eat it clofe to the 
ground : it was then fuppofed the crop would be 
loft, but it grew again with additional thicknefs and 
great rapidity, it all ftood well, the ears were very 
long and full, and Mr. Down's affured me he had 
iixteen bulhels of rye from this twenty rods of 
ground. This produdion was fo extraordinary, that 
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although I could have no reafon to doubt the afler* 
tioa of Mr. Downs» I converfed with feme of bis 
neighbors on the fubjeft, who had feen the rye 
growing at diflferent times, and juft before harveft, 
they made no doubt of the fad:, and obferved the 
heads and thicknefs .of the rye far exceeded any- 
thing they had feen or could have imagined. 

This piece of land was manured at the rate of 
32,000 fifh per acre, which would coft including the 
carting from the fhore where they were taken los. 
jper thoufand, w^ich would be 16I. The product 
would be 128 bulhels, which at that time was worth 
Ss. per buftiel, which is 51I. 4s. if we allow 3 dollars 
for the plowing, gathering and threlhlng the grain 
per acre, with the ftraw, which will be fully ade- 
quate to the labor, there will remain 85 dollars clear 
of all expence, on the neat proceed of one acre of 
rye thus manured and produdive ; and Mr. Down's 
profits on the twenty rods of rye were four pounds 
five (hillings. Mr. Downs, as well as his neighbors, 
were of opinion that unlefs the accidents of the (heep 
eating off the rye twice had happened, the whole 
would have been bft, by reafon of its falling or lodg- 
ing. If this opinion be right, by this experiment 
we are taught the neceffity of cutting or feeding off 
the grain on lands highly manured, in order to, pre- 
fcrve the crop. Perhaps the thicker fuch land is 
fown the lels neceffity there will be for cutting or 
feeding, as there will be more original ftrong ftalks. 
Mod lands in this country of the fame quality, will 
bring more buftiels of wheat than rye, and I trufl: 
by improvements on this experiment, which was 
merely accidental, we may foon be informed of a 
much larger quantity of wheat being raifed on an 
a^re than hitherto has been raifed in Europe or A^ 
merica. 

It was cxpeded that the taking of thofefifh in fuch 
large quantities on the fea-coafts for manure^ would 
in a few years deftroy them, but hitherto they have. 

Gg - ■ 
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iticrcafed. This year I faw 250,000 taken at om 
draught, which tnuil ba?e been much mope than 100 
tons : one feine near me caught more than one mil«- 
lion the laft feafon, which feafon lafts about one 
xnonth. Various are the modes of manuring the 
land bj fifh ; thofe that are taken early in the fea^ 
fon are by fome carted on the land, fpread lightly 
and plowed under the furrow for raififig Indian corn; 
this corn is taken off in the fall and the land plow* 
ed and fowed for wheat ; by this mode they have 
two good crops by' manuring once« The fifli that 
are taken later arc now generally carted and fpread 
thinly on poor land and plowed under ; before fow- 
ing time the land is plowed again, and this procefsi* 
now confidered the raoft profitable, as it faves the 
time and labor of making a compoft, and carting and 
fpreading the fame. 



On the Feeding of Hogs to Advantage. 

By Ezra L'Hommedjeu, Efquirc. 

Read February 28, 1798. 

THE bufinefs of a farmer has been compared te 
a hoop which has no end ; it is certain that 
there is no bufinefs which requires more particular 
attention, afpedally to minute objedls : every thing 
mull be attended to, every thing muft be faved; and 
every bufinefs done in feafon. Farmers in general 
are not fond of trying experiments, and are more at- 
tached to their old cuftoms than people of other 
profeflions : this may arife from the value of their 
labor which they cannot fpare from other avocations 
to make experiments, and from a fear of being laugh- 
ed at by their neighbors if they fhould not be fuc- 
cefsful. The beft way to introduce any thhag new 
vj^hich is ufeful among farmers, is to give them occu- 
lar dempnftracion. As much depends on faving in 
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tiie farnung bufioefs^ I ihall take the liberty of mak« 
ing fbme obfervations on the {avings which may be 
made by the feeding of fwine. It is a common prac* 
tice for people in this ftate^ as far as I am acquaints 
ed» to give their hoga among other things hard corn, 
efpecially when they are fatting \ fome have their 
corn ground^ fuppc^ng they make a iaving in feed- 
ing with meal inilead of com^ beiides paying one- 
tenth for the grinding. A. little obfervation con-- 
vinces one that it mud be a great lofs to feed hogs 
on hard corn, it is not digefted, and a conflderable 
portion is difcharged with the dung. To avoid thi$ 
evil I have been in the pradice of foaking all my 
hard com before it is given to the hogs ; this I haVe 
feen pra^Ufed in Connefticut^ and is recommended 
by Dr. Elliot of that ftate, in bis eiTays on hufbahd^ 
ry. By the experience I have hud i make no doubt 
but more than one-tenth part of the corn fed to bogs 
may be iaved by this mode of ibaking : it is difficult 
to determine what the faving would be in a year 
throughout this ftate, if this mode of feeding with 
foaked corn was univerfally pradifed, becaufe it is 
difficult to fisr on any daca or principles by whidh 
we can determine the number of fwine in the (late. 
I have fuppofed that if the inhabitants of New-York^ 
^Albany and Hudfon were fub traced from the whole 
number lA the ftate, there would not be much dt£^ 
ierence between the number of people and the num« 
ber of fwine : I Iha)l take up this principle, as I can 
get no better at prefent^ and make our calculation. 
Mr. Morie, in his Gazetteer publiflied laft year, 
nakes the inhabitants of this ilate co confift of at leaft 
^00,000 ; if we dedud 70,000 for the cities of New-" 
York, Albany and Hudfon, there will remain 530,000 
which we fuppofe is nearly equal to t;be number of 
hogs in the date. If we allow thefe hogs to eat on 
an average two buffiels of coin in a year, which B 
believe is a finall calculation, they will con-fume 
%p6q,ooo buihels ; if we admit that the one^tcnt&i 
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part or nearly three quarts to the bufhel, which i* 
the ufual toll for grinding, (by >vhich many farmers 
think they make a great faving) is more than feved 
by foaking the corn, it will amount in one year to 
io6,oco bufhels, which reckoned at 4s. per buftiel, 
will make the coi^fiderable fum of 20,200!. As we 
are now on the fubjed of feeding hogs, it may be c^ 
life to obferve that farmers lofe much by giving^frefli 
bran to hogs, it is eafily obferved by their dung, that 
this bran is not digefted. Perhaps the ftomach of a 
hog is fuch that it will not take hoM of a fubftance 
fo flippery, which it will do when it becomes four ; 
the hog then digefts nearly the whole. A hog iy 
partly a carnivorous animal, and lives as well on ani- 
mal as vegetable food. Near the fca-coafts it is com- 
mon to feed them with different kinds of fi(h : the 
horfe-feet are the beft, efpecially for a fow with pigs, 
if they have water to go to at all times thefe filh ex- 
ceed any othi&r food to make the pigs grow and to 
fupport the fow, Thefe filh abound in eggs in the 
feafon of depofiting them in the fand, and each (he- 
one will have nearly a quart, thefe muft be very nu- 
tritious, independent of the fifti itfelf. Other fiih 
are very good for hogs, but care muft be taken when 
the hogs are fed with the fifh that they are not taint- 
ed, and that the hogs have the privilege of feeding 
on grafs, otherwife the pork will have a fiihy tafte. 
Hogs do very well on white or red clover, or fpear 
grafs, with little or no other food, and in many parts 
of the country inclofures are made folely for that 
purpofe ; but when lands are poor and manure is 
much wanted, it is more profitable to keep them up 
the bigger part of the year ; the manure they make, 
by fods, weeds, ftraw and other vegetables being 
thrown into the pen, will more than pay for their 
keeping, as I have fome years ago obferved to the 
fociety. It is very necefl&ry when hogs are kept up*^ 
to have a poft fet in the middle of the pen that they 
may rub themfelves with more convenience thaa 
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they can otherwife do. It will be convenient to have 
two or three veffels or caiks for the foaking of corn 
to feed hogs, fo that the corn may be fufficiently 
(baked before it is given out : in cold weather or in 
winter it fhould be kept in the cellar to prevent 
freezing. As the water in which the corn is foaked 
may be more nutritious than otherwife, it will be 
beft to give this water as occafion may require to the 
hogs to drink. As to the time neceOary to foak the 
corn no fpecial diredion can be given, as it depends 
on the temperature of the weather ; it ought, how- 
ever, to Ji)e fo much foaked, as to prevent that indi^ 
geftion which is experienced in feeding with hard 
corn, and is eafily difcovered by the dung of the 
hogs. While we are on this fubje(^ of foaking corn, 
it may not be amifs to mention that foaked corn is a 
much better feed for horfes than moft other, and lefs 
dangerous than hard corn : I have known many far- 
mers in this practice, and havepradifed it myfelf to 
good advantage ; it is generally fuppofed that you 
make a faving by feeding Indian meal to horfes, more 
than to pay for the toll of grinding the corn ; I have 
tried both, and am of opinion that a hqrfe will be 
kept in better fle& by feedingivith foaked corn, than 
by Indian meal, and that there will be a greater 
iaving in the fo;:mer than in the latter. 



On Septon C Azote J and its Compounds^ as they ope^ 
rate on Plants as food^ and on Animals as poifon : 
intended as a Supplement to Mr. Kirwin's Pamphlet 
on Manures. In a Letter to the Rev, Dr. Henrt 
Muhlenberg, (J/'i^3r«^4/?^r, Pennfylvania.from Mr^ 
MiTCHEtLf of New-Idrkf dated OSlober 24, 1796. 

THE letter which you wrote me from Lancafter^ 
on the fixth of June, would not have remained 
tmanfwered fo longi had 1 not been engage(iin rcak^. 
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ifig a tour thmugh the ftate of New-Yoik, by til 
appointment of our agricultural fociety, i^hich I wm 
prevailed upon to accept. You obfisrve that gyp« 
fum has been found in Pennfyivania near Lake £rte^ 
in large quantity ; and I have the fotisfadion to ia«» 
form you, I have received beautiful fpecimeos o£ 
tranfparent lamellated gypfum, faid tabe fimmi plef^ 
tifully in Onondaga county, in the ftate of Neww 
yoik. The powder of gypfum does wonders in the 
interior part of our country ; for I know not whe« 
ther I (hould be extravagant if I toM you that the 
proper ufe of it doubted iht firoduSims of tht^ land. 

But I am not difpofed, at this time, to dtfcufs the 
iubje<^ of gypfum with you. There is ^lotber nta-r 
sure, which, though exceedingly abundant and ac-- 
tive, has been (Irangely overlooked by nioft perfbos. 
On account of its connedion with the life and healtH 
of plants, and the difeafcs and death of animals^ it 
merits an eminent (hare of attention* Some obferva* 
tions and refiedions on this fubjed, which occurred 
tame during my late expedition^ fhall fona the re- 
maining part of this reply to your laft. 

In my letter to Chancellor Livingften, of Februa-^ 
ry, 20, 1796, an attempt was made to fliew that 
plants had the power of deftroying peftilential fluids^ 
and of rendering the atmofphere, which had been 
contaminated by them, healthy. It was dated, that 
the fepton (azote} was taken up as a nutrient ma- 
terial, and retained in the vegetable economy ; while 
the oxygene was difcharged^ and, in company with 
caloric and light, renewed the refpirabk portion of 
the atmofphere. 

I (hall now profecute the inquiry a little farther^ 
and go into fome pradical details relative to this 
fort of manure. This taflc I the more readily un* 
dertate, as I find the experienced and accurate Mr. 
ICirwan, a copy of whde valuable publication hto 
been juA fent us from the Britifh board of agricul- 
twe, has made no mention tghatever of^ the &ptouf 
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principle (azote) as a manure. (The manures mod 
applicable to the various forts of foils, &c. London, 
I7gf6.) This letter, then, may be confidered as a 
fupplement to Mr. Kirwan's pamphlet. 

What I have to remark wiU be comprifed under 
tiiree heads ; x. That animal manures contain fepton 
(tzote.) a. That plants, nouriihed by fuch manures, 
contain it alfo ; and, sdly, That hence may be de- 
rived a principle elucidating the ufe and operation 
of fuch manures. 

I. The whole faiflory of decaying animal fubftae- 
,ces tends to prove the abundance of feptic (azotic, 
nitric) ingredients they afibrd. The urine and exr 
crem^nts of neat cattle and fheep, the foakings of 
dunghills, the earth of faorfe-ftables and cow-houfes, 
the foil of graves, and generally fpeaking, animal re- 
lies, and putrefying carcafles of all kinds, afford every 
one of them feptic (nitric) acid. This acid is com* 
pofed of iepton (azote) and oxygene. Water aids 
the fcoToaiion of this acid, by promoting intefline 
motion among the decaying materials, and by its owa 
decompofition furaifbing any quantity of the pt^nci- 
pie of acidity which may be wanted. And, when 
formed, water ads as a vehicle to conyey and apply 
it to the various fubflances it itieets with» 

Accordingly, this produd of afaimal decompofitioa 
being yielded plentifully by the matemals coUefbed 
in yard$ and along ftreets, filters through the earth 
in cities, and taints the waters of their wells, moft of 
whicfl, efpecially in large and long-fettled fpots, are 
found, by experiment, to contain it, either feparate 
or combined with fixed vegetable alkali, in the form 
ofafeptite of potajb (nitre.) It muft be hence ap- 
parent, that the water of fuch wells ought not to be 
employed for the domeitic ufes of wafhing, codcing 
or drinking ; but that, in well-regulated focieties, 
aqueduds fiiould be conftruded fdr bringing water 
to towns from fprings or fources confiderably diftant. 
This branch of public economyt which wa$ fo dili- 
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gently attended to by the ancient Romans, is con- 
lidered, by American municipalities, as of fmall im- 
portance. They had rather offer a yearly facrifice 
of hundreds of citizens to the demon of peftilence, 
than make the moft eafy and obvious of all public 
provifion for waihing away fuch pollution. I have 
often thought the fixth labor of a great Deity of an* 
tiquity very applicable to the confiderable towns in 
the United States, which may be coniRdered as fb 
many Augean ftables, requiring the waters of a river 
to be poured through in order to cle^nfe them. 

In like manner, Jlagnant lakes are vitiated (Berg- 
man Analys. Aquar. % 4.) by animal and vegetable 
rprodufts ; while ponds ^ mar/bes and, pud4lesy are ftill 
more highly impregnated with fimilar extradive and 
feptic matter. The fertilizing effeft of fuch waters 
on plants, as far the feptic principle is concerned, 
may be eafily obferved, in meadows moiftened by 
thefe fluids, where grafles and other plants pofle& 
great luxuriance. The unhealthy operation of fuch 
exhalations on animals is obfervable, when, after 
the evaporation of thefe waters, too great a propor* 
tion of feptic vapour rifes for the neighboring plants 
to decompofe. Our unditched moraiTes^ and un« 
drained fwamps, reeking occafionally with peftilen- 
tial fteams, would remind me, if I had a difpofition 
to indulge claflical allulion, of the need there is of 
another Hercules to overcome another Acbelous. 

The connection there is between malignant dif- 
tempers and dirtinefs has been already remarked by 
Tiffot, fAvis aupeuple, iSc, cb. U. § 7 and 8 J among 
the peafantry of Europe. Septic fubftances, the 
offal of flaughtered animals, the refufe of houfc- 
keeping, are when mingled in due quantity with 
the foil, juftly ranked among the beft fertilizers. 
The impregnation of land around houfes and barns 
long occupied with fuch materials, is the acknow- 
ledged caofe of its fuperior produdiv^nefs. While 
thele manure3 are mixed with earth in fuch quan- 
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tity as to promote and not overpower vegetable 
life, their noxious effluvia are rcpreffed, or their 
virulence counteradled by the mediation of plants. 
The inftrumentality of thefe claflTes of animated 
beings feems to be intended to keep the 'great 
balance of nature in equipoife, and prevent ei^ 
ther fcale being overloaded with materials deftruc- 
tive of animal life. . But it neverthelefs foraetimes 
happens, that in cellars, and around country dwel- 
lings, in pig.ftyes and cow-pens near the houfe, there 
are accumulated, great quantities of excrementitious 
and corrupting fubftances, which, if feafonably cart- 
ed away, tend eminently to fertilize the fields, ^nd 
promote the growth of vegetables ; while, at the 
fame time, by remaining, they render the houfe 
foul and unhealthy, by the extrication of feptic va^ 
pors. Ncatnels and elegance are thus found to be 
a$ conducive to good health as to good hu(bandry. 
On confidering the matter, it appears evident, that 
the effluvia from the neighborhood of dirty cottages 
and mean huts, in the country, are of a like nature 
with peftilential fumes which infinuate themfelves 
into foul and unventilated tenements in cities ; and 
the reafon is apparent, 'wherefore, as penury is gen- 
erally aiTociated with ignorance and nailinefs, and 
often with indolence, thefe diftempers rage with 
fuch trepdendous violence among the poor. 

When 1 fee a farmer permit? fuch unwhblefome 
fubftances to colledt around his habitation, I cannot 
help reflecting on the danger which awaits him. 
The manure, which ought to have been carried 
away and fpread over his lots, ferves, as it lays, but 
to make his family fickly, to difable his laborers, and 
lead him to the dubious and expenfive routine of 
phyfic ; and as in common life, as well as in logic, 
one blufidet leads to another, the want of crops, 
and the confequent failure of income, drive him to 
mortgages, judgments, and executions, thofe fatal 
expedients of law. ,. 

H h 
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In like manner do I lament the indifdrcrion- ol^v 
tenants contending in our cities, which of them. 
Ihall obtain, at a high rent, from the diftant land- 
lord, a peftilential Jiand for bufinefs I With the view 
of bettering themfelves, they venture, at aU haz- 
ards, ami4ft the poifonous exhalations of the neigh- 
borhood. By and bye they are vifited by diftem- 
|>cr$ ; and as they are honell and fober citizens^ 
having no uneafy confcience to reproach them for 
their fins, they piouily confider the afl3idion as a 
monition from Heaven to try their virtue. Their 
fcnfe of Gsinllancy and firmnefs forbids them to fly 
from the fcourge of the Lord, and thus they reli- 
gioufly flick to the infeded fpot I What is the true 
interpretation of fach condud, but that both the^ 
farmer and the trader, obftinately perfifting in the 
means of felf-deftrudlion, are guilty of a fort of fui- 
cide ? 

It is a fad, long ago effablifhed, that great cities 
are the graves of the human fpecies. It is a truth 
of almoft equal importance, that the foul habitations 
of country people are nurferies of peftilential dif- 
tempers. The ftreet-manure of cities confift of pret- 
ty much the fame materials with the yard-manure 
coUeded about farm-houfes. Both are unhealthy 
for a fimilar reafon. The coftly exertions of the 
cit, to anvafs feptic materials of all kinds, and from 
all quartets, to found his building upon, amounts ta 
the fame thing with the fupinenefs of the rufl:ic (lag- 
gard, who negleds to remove them from his door. 

If ftirther proof was Wanting of the real nature 
of thefe manures, it would be eafy to ftate, that, 
befidc^ the affinity of feptic compounds with water^ 
they have a ftrong attradion for other bodies. ^ With 
potaih anddfoda, of which large quantities are daily 
poured into the ftreets with the foap-fuds employed 
m waftiing, and from other fources, the feptic acid- 
forms the feptites of potafli, (common felt-petre)^ 
and of foda (cubic nitre.) Witb lime, which^ from 
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ilieafiiring, carting and building, is fprinkled plen- 
tifully along ^he ftreets, as well as in the mortar of 
vails and the cielings of rooms, it forms the feptitc 
of lime (calcarious nitre.) And with clay it fornw 
the feptite of argiU (nitrite of alumine.) By thefe 
feveral way« are peftilential vapours kept down and 
prevented from exercifing their deadly effeds upon 
animals, except in cafes where they are produced 
in tjuantity too great for thp enumerated fubftances, 
and others with whicli they have a pronenefs to 
combine, to attach and neutralize. 

2. There will be no great (difficulty in fliowing, 
that fepto^i (azote) is one of the component mate- 
rials of certain vegetaWes. If it can be made evi- 
dent what plants efpecially abound with it, we (hall 
be furnifhed with a clue, leadifig us to the true ufe 
pf the noanur^s cootaining it. From an analylis of 
plants we liave become acquainted with feveral of 
their componant parts, and thence are enabled to 
form fome judgment concerning the qualities of 
the manure beft adapted to fuch and fuch particu* 
lar kinds. There is good reafon to believe, that 
particular manures ought to contain ingredients of 
the fame nature and quality with thofe which the 
plants fo maouted, are found by analyfis to coniiA of. 
JBy proceeding in this manner, there can be ^arely 
a piftake made in the application of manure^ It 
is obfervable in the order of creation, that certain 
vegetable bodies approach more than others towards 
animal nature. The preSence of fepton (azote) is 
the circumflance in the compofition of organized 
beings, which particularly denotes animalrty, or the 
approximation to it. Septic manures, being of an- 
amal derivationi ought therefore, if they entered in- 
to the conilitution of plants, to make fuch as are 
Aouriihed by them^ take on fomewhat of an animal 
tiature. Let us now examine how this principle ac- 
cords with fads. A familiar example may be taken 
£rom wbeau Wheat is moil benefitted by manures 
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that contain fcpton. Street-manure, door- dirt, and 
well-mixed barn-yard compoji, all of which abound 
with . fepton, are among the beft matrtnr^s for that 
vegetable. -And the efficacy of wood-aflies in mar- 
king ground capable of producing great crops of 
that grain, is probably owing, if modern conjedure 
is true, to the fepton (azote) compofing a part of the 
alkali it contains. Some of the fwamp-manures 
will alfo produce good harvefts of wheat ; but oth- 
ers of them, though they caufe a fufficient growth 
of ftraw, fail to fill the feed in the ear. The ftraw 
is large and heavy enough, but the grain is fcanty 
and light. The reafon appears to be jhis : Wher6 
the fwamp-manures happen to be charged with the 
feptic matters, derived from animals, or from vege- 
table fubflances th^t approach toward animal nature, 
they will produce plentiful crops of wheat ; but 
when they confift merely of decayed plants, they 
are incapable of elaborating the grain in the head. 
The caufe of this can eafily be inveftigated by at- 
tending to the analyfis of wheat. Mr. Parmentier, 
(JLe Parfait Boulanger, &c. page 26.) affures us c£ 
the prefence of fepton in the mucous part of meal ; 
and he affirms, that the glutinous portion affords pro- 
duds quite fimilar to animal fubllarices. (Ibid. p. 
24.)^ If, then, the land upon which wheat grows, 
contains a fcanty quantity of fepton, the feed will 
be poor and light in proportion to the deficiency of 
that article of food in the foil. Yet, in this very 
ground, the roots of turnips and radifties may thrive 
exceedingly ; and fo may other plants that do not 
employ fepton as an article of their diet. ^ 

The fame views of the fubjed inform us why 
fungufes grow up on dunghills and in pafture grounds 
where the excrementitious difcharges of animals arc 
dropped. That they are nourifhed by fepton, ap- 
pears from their analyfis; which proves them to con- 
tain it. . • 

Although thefe confiderations might appear con^ 
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trlufive as to this point, the evidence does not reft 
here. Fads of a very ftriking nature prefent them- 
felves relative to the growth of plants on nitrous (fep- 
tic) foils. In general, vegetables growing in fuch 
foils, are remarked to become very large, and to get 
ripe early. And as they are foon ripe, they are Xoon 
rotten. Tobacco^ in f»ch fituations, is very luxuri- 
ant, and quickly. matj«s, but is very apt to rot on 
its pafiage from Ame 'a to Europe ; and too much 
fepton in it feems to giae it the bad quahty of going 
out very readily after it is fet on fire for fmoaking: 
Potatoes grow rapidly and large, but will keep only 
for a fhort time ; Sugar-canes grow very rank, and 
are foon fit for cropping, but mud be manufaflured 
fpeedily, or they fpoil, and even with the earlieft care 
and beft attention, afford, under fuch circumftances^ 
fugar and molaffes of a quality below middling. 
(Stubbs. 3 Lowthorp's Abridgement, p. 554.) Cab^ 
bages^ for the fame caufe, ripen too foon, corrupt in 
the head, and lad not long enough for winter ufe. 

What Pliny relates on the cultivation of the HeU 
venae vine, (Nat. Hift. L. xiv. de gener. Vitium.) 
confirms the fame principle. ** There is no vine,'' 
fays he, " which is lefs accommodated to the foil of 
" Italy ; the grape which it bears is clear, fmall and 
** very apt to rot ; and the winejt affords will not laft 
'* longer than a year; but there is no plant that 
** thrives better in poor land." 

If thefe ideas are juft, then the decay of fuch vege- 
table fubftances ought to be attended, under certain 
circumftances, with the production of feptic or pef- 
tilential fluids. This too is the fadl. Cabbages^ pu- 
trefying in a cellar, have been known to render a 
houfd unhealthy. Corrupted Coffee has been charged 
with emitting peftilential effluvia enough to defolatc 
a neighborhood. The like may happen from rotten 
flax^ bempy potatoes^ onions^ and in (hort, all other 
plants which have derived fepton, or the principle of 
putridity, from the foil in which they grew. It i* 
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probable, that rotten wheat contributed, with other 
caufes, to render the vicinity of a certain ftore in 
New- York, during the peftilence of 1795, peculiar^ 
ly unwholefome. The difpute, whether peftilential 
effluvia proceed from animal or vegetable putrefac* 
tion, feems thus reduced to its proper principle; 
When vegetables, containing fepton, go into putre^ 
fadive decay, mUchievous ^tSks may exhale from 
them, having the qualities Si animal prpdudions. 
When this is not the cafe, opUedions of putrefcent 
vegetable matter, as in peat-mofles and bogs of turf^ 
emit no particularly ofienfive miafma to vitiate the 
furtounding air ; but, on the contrary, the water 
draining from fuch places is often potable and good. 
3dly. There now occurs an obvious explanation of 
one of the operations of lime as a manure, when 
mingled with dung and foil. The common opinioa 
has been, that it promoted the putrefadive proceft 
of animal and vegetable matters, and thus made 
them more fit for abforption and nutrition. This 
may be the cafe : but there is yet another effed 
which has not been generally attended to* Galea* 
tious earth combines with the feptic acid into a fep-» 
tite of lime, (calcarious nitrej and thus becomes a 
very valuable manure j and at the fame time, by its 
attradive power, it prevents the evaporation of that 
fluid in the form of peftilential fleam. I believe, 
likewife, it has a further ufe in retaining the feptid 
fubftances longer on the land, and thereby length- 
ening out their fettilizing eflfed. Old walls and rub- 
bifh, abounding with the feptite of lime, frequently 
anfwer valuable purpofcs, as manures. Lime, in its 
fimple ftatc, deftroys vegetation. Before it is fit to 
promote the growth of plants, it mull be combined 
with fome neutralizer. Its combination with carbo- 
nic acid, (fixed air) is the moll frequent ; but in 
dunghills, and heaps of manure, a more common 
compound is formed with the feptic (nitric) acid, 
fiy this connedion, both the lime and the^ acid ar; 
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deprived of their caufticity, and preferved upon the 
land a fufficient duration of time, to undergo that 
gradual dccompofition, by the vegetable economy 
and other caufes, which favors the production and 
growth of plants. 

How far the other feptites may be operative as ma- 
nures, is not wholly afcertaincd. Doubtlefs they 
poffefs no inconfidcrable adVivity. It feems to be 
agreed among the learned, that the word tranflated 
*- nitre' in the bible (Prov. xxv» 20. Jerem. ii* 22.) 
does not mean the falt-petre of the moderns, but 
the mineral alkali (foda») Yet fome ambiguity befets 
the text of Virgil, (I. Georgic. v. 194.) as to the 
precife thing he meant by the " nitro*^' fometimes 
employed with the lees of oil, as a deep to prepare 
feed for fowing. The following fads will render it 
probable that feptic or peftilential fluids are fome- 
times very abundant in the atmofpbere, and difpof- 
ed to combine readily with fuch fubftances as have 
an attra(5tion for them ; and that confeqaently \tk 
both the cafes juft referred to, the nitre might have 
been ^feptite. 

" Nitre/' fays ^erlon, (Not. ad Plin. Nat. Hift. t. 
xxi. chap. 10.) *• is a fait belonging to all the partsof 
•' the terreftrial globe, inhabited by men, by animals^ 
•* or even by infe£ls ; for I have often extraded very 
** pure falt-petre from the little holes in walls which 
♦• ferved as lurking-places for fpiders. Animal ex- 
** Halation feems to be the means employed by nature 
** to produce nitre, which, on that account, is never 
" produced either far below or above the furface of 
«* the earth ; and ufually has for its matrix rotten 
** plafter, fimilar calcarious matters, &c/' 

In many parts of the ftate of New- York, much of 
the fixed vegetable alkali is extraded from wood- 
aflies. The interior country, as well as the capital^ 
is occafionally feverely afflided with peftilential dif- 
tempers, as was the cafe in the fummer and autuma 
of the current year. At fome of the pot-aih work?. 
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fuch was the amount of feptic fluids in the fiirround^ 
ing air during this feaibn^ that the alkali concreting 
on the outfides of the leach-tubs, from the leakage 
through the (laves, attracted enough of them to con« 
vert it tafelt-petre. Such a fad is of the utmoft 
weight and imjportance, and of itfelf eilabli(hes the 
bafis of mod interefting deductions. 

From the copioufnefs of feptic ^produfts, it is ap- 
parent, they incommode animal life wherever they 
are fufficiently concentrated ; they become incorpo- 
rated with metallic, earthy and faline bodies, where- 
ever they can find them ; and they extend their in* 
fluence to unknown limits over the vegetable crea-' 
tion. 

Here, however, I muft conclude, with foliciting 
your afliftance to afcertain fome points which appear 
to me of no inconfiderable importance, both when 
confidered as fpeculations in fcience, and as viewed 
in connexion with the pradical arts of agriculture* 
and medicine. What are the effedts wrought upon 
plants by the feptites of pot-a(h, (common nitre,) 
clay, (alumen nitrofum,) and foda, (cubic nitre) 
coiifidered as manures ? 

As I offer to join heart and hand with you in pur- 
fuing thefe inquiries, and have made fome arrange- 
ments on my farm for the purpofe, it is almoft fuper- 
fluous in me to obferve, that I remain with unabated 
efleem, 

Your's, ^c. 



On the Method of Tarring Seed Corn^ to prevent its 
being dejlroyed when planted. 

By James G, Graham, Efquire. 

Read February 28, 1798. 

MAISE, or Indian corn, being a production of 
primary importance to the inhabitants of the. 
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lilted States, thaifefbre, any difcovery which may 
tend to fecurea crcjp of this valuable^grain from the 
accidents and ravages, to which, in its infant (late, 
it is peculiarly liable, muft he highly interefting to 
practical farnifers, and pleating to this fociety. 

Numerous are the experiments which have been 
made to preferve it from the attacks of its various 
enemies ; but among the many that have fallen un^ 
der my obfervation, none has fo happily fucceeded 
as that of tarring the feed, fhortly before planting. 
This is mod fuccefsfully performed in the following 
manhef ; Put as much corn as. you exped to plant 
the next day, into warm water in the evening ; on 
the enfuing morning drain oflf the water, which will 
then be cold ; then pour on as much hot water as 
will ferve to cover it, and immediately after throw 
in tar, at the rate pf about one pint to a bufhel ; ftir 
the tar through the corn with a dung-fork, or fpade, 
until the grains appear to be uniformly coated with 
the tar, then put it into a balket to drain ; after the wa- 
ter has ran off, throw it into a large?tub or trough and, 
ftir among it as much afhes, lime or gypfum as will 
adhere to the grains, by which means they will ea- 
fily feparate from each other, and may be as conve- 
niently planted, as if they had never been tarrqd, 
I prefer gypfum, in the above procefs, to either lime 
or allies, as it will not be fo likely to injure the fingers 
in planting, and does alfo in equally fmall quanti-* 
ties, more powerfully promote vegetation. 

The precaution of foaking the corn, before apply- 
ing the tar, is highly neceflary, as the coat of tar 
and plaifter would otherwife, efpecially in diy fea- 
fons, prevent it from abforbing moifture fufficient to 
produce vegetation. 

It is of importance too, in all cafes where corn has 
been foakcd, to plant it immediately aftqr the plough 
when running the crofs-funows. 

I have experienced the good effedls of thus pre- 
paring feed corn, principally in preventing the rava- 

I i 
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ges of crows and black birds, the mofl: common ene-* 
mies of our fprirtging crops, but have no doubt that 
it will be found equally beneficial in preferving 
them from others, fuch as worms, ground- fquirrels, 
&c. who generally chufe their food by fcent ; and 
that of the tar being ftrpng, permanent, and to moft 
infefts and aninial§ very oifenfive, it promifes fair to 
prevent their attacks and fecure the grain until it be- 
comes quite putrid, and the rifing plant requires fuf- 
ficient llrength to draw its nourifliment from other 
fources. 

1 have frequently thrown corn thus prepared, to 
hogs and dung-hill fowls, who have always refilled 
or negledled to eat it, though left in their way for 
feveiai days. 



An Account qf extraordinary Crops of Corn^ raifed by 
Means of Street Manure. 

To the Secretary, of the 

Agricultural Society of New-Tork^ 

A FEW days ago I faw rcpubliflied in the newf- 
papers of ibis eity, an extraft from a Jerfey 
paper, giving an account of the great fecundity of 
the foil in the neighborhood of Elizabethtown ; 155 
buftiels of Indian corn in the ears had been produced 
from an acre of land. This was certainly a great 
crop ; but this falls vallly fhort of what may be got- 
ten off an equal quantity of grounds As an incite- 
ment to the fpirit of emulation and induftry among 
farmers in the United States, I fhall now lay before 
them a iliort account of the refult of two ctops of 
three acres each, which were planted in the neigh- 
borhood of this city, in confequence of a wager of 
fifty guineas. In purfuance of the terms of this bet, 
which were redact to writing, the ground in which 
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tbe crop flood, belonging to each party, was accu- 
rately meafured ; and when gathered, each crop was 
jneafured by a perfon fent by the adverfe party, for 
the exprefs piupofe. From the nature of the cafe it 
IS evident, that the refults of thefe crops of corn 
would not fail of being afcertained with the utmoft 
attention to accuracy. One common meafure was 
made by both parties, and upon ihelling out the ears 
contained in this meafure,. the produce of each crop 
was as follows : 

The produce of the crop raifed by Mr. John Ste- 
vens, of Hoboeken ;, fum total of meafures full of corn 
in the ear, 233 2-3. A meafure full contained one, 
bulhel and a half and one pint of flielled corn ; 
^33 2-3 give, confequently, 354 bulhels and 6 quarts, 
or 118 bufhels and 2 quarts per acre. 

The produce of the crop raifed by Mr. Daniel Lud- 
low, of Weftchefter, is as follows : 

Total, 182 meafures of corn in the ear* Shelled 
corn in a full meafure, one bulhel and a half and 4 
quarts; which in 182 gives 295 bulhels and 12 
quarts, or 98 bulhels and 14 quarts per acre. 

Thefe arc truly noble crops, and do honor to the 
induftry aiKl agricultural flcill of the cultivators ; and 
as each of the gentlemen have in their mode of cul- 
ture deviated from the common routine of pradlical 
farmers, a Ihort account of the proeefs adopted by 
each, cannot fail of proving ufefui and inftrudive to 
the members of the ibciety, and to every iVmerican 
farmer. 

I have not had an opportunity of obtaining any mi- 
nutes from Mr. Ludlow himfelf refpedling his crop ; 
but am informed that he planted his corn in conti- 
nual rows, at about four feet afunder, and about & 
inches from ftalk to ftalk in the rows ; and that he 
manured his ground with 200 horfe-cartJoads of 
Jlreet dirt. 

Mr. Stevens informs me, that he gave his ground 
three plowings before plantings and before the laft 
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plowing put oa 760 horfe- cart-loads oi flreet ina" 
nure ; that '.e planted in double rows at 5I feet afuni. 
der ; thac he was at the paias of dibbling in each 
grain. To do which with expedition and accuracy, 
he bored two rows of holes in a piece of board of 
about four feet long, fo as to form equilateral trian- 
gles, the fides of which were feven inches, as thus^ 

----- Into thefc 
holes he drove pegs about 31 inches long. As the 
corn was dropped into thefe holes, made with this 
ftiachine, a man followed with a bafket of rotten 
dung, w^ith which he filled them up. Then came 
on the carts, out of which the rows were fprinkled 
with a coat K^ijireet manure. During the feafbn the 
crop was fuckered three times. The intervals were 
repeatedly plowed, and the rows kept perfedly clean 
of weeds, by hoeing and hand-weeding. 

But extraordinary as this crop rauft appear, Mr. 
Stevens is confident that he Ihould have had confi- 
derably more corn, had not his crop fuffeied very 
greatly by a thunder- ftorm, which laid the greater 
part of it down at the time the ears were fetting. . 

AGRICOLA. 



Method of protmring new Varieties of Potatoes. 
By Simeon De Witt. 

Read February 21, 1798. 

T has been obferved that potatoes long propagat- 
ed from the roots, will degenerate in quality. It 
is therefore neceffary in order to procure a ftock in 
its natuml perfeftion, to have! rccourfe to the feed 
which the plant bears on its branches. The method 
of doing this as proved by experiment to be fuccefe- 
ful, is as follows : 



I 
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r I gathered what are commonly called the potatoe- 
•apples, when they were fully ripe, and bad partly 
dropped from the flalks, and laid them away in a 
corner of the garden covered over with potatoe-vines 
and other vegetable rubbifli, where I left them for 
feveral weeks, till they had become fo foft as to be 
ealily fqueezed or mafhed in the hand; then taking 
a bafon of water I preffed out the pulpy matter con- 
taining the feeds, and mixed it thoroughly with the 
water. On fuffering the bafon afterwards to ftand ' 
quiet for a little time, the feeds fettled to the bot- 
tom, while the other matter remained fufpended, 
which being then poured off, left the feed almoft 
clean ; and by repeating the waftiing in this manner 
x)nce or twice, I obtained it perfedly clean and fit 
to be dried and put up for ufe. Early in the fpring 
I prepared a bed, and having made drills in it at pros- 
per diftances from each other, I fowed the feeds in 
it cxadly as I would fow the fineft flower-feeds. In 
due time I had the fatisfadion to fee them apparent- 
ly all vegetate. The firft appearance of the plant 
above ground, is with two fmall leaves almoft tri- 
angular, each about one-tenth of •an inch in diame- 
ter. They were foon attacked by the fmall flea-like 
bug that devours the leaves of young raddifties, tur- 
nips and other acrid vegetables ; in confequence of 
which, I had but few remaining. Thefe I left in 
the bed : they grew rapidly and almofl: to the length 
of the plants raifed from the roots. The ground 
was hoed up againfl them from time to time, and in 
the fall, when I dug them up, I found the roots 
flrung along with potatoes of all flzes, from about 
an inch and a half, to that of a pea. Thus far on- 
ly I have gone with the experiment. The next thing 
to be attended to, is to feparate thefe young pota- 
, toes into as many parcels as there are varieties, for 
you will have them of various kinds, and the follow- 
ing year to plant them in as many diftinft places, 
and to manage them in the ordinary way« This fea- 
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fon will bring them to their full fize and perfeAlon^ 
apd enable you to make trial of their comparative 
qualities ; thofe of fuperior excellency will of courfe 
be feleded for a new ftock. 

I did not remove any out of the beds where they 
were fown ; but the proper way I believe, would be 
to tranfplant them foon after they are up, fo wide 
apart from each other, as will leave plenty of room 
for hoeing; and for the roots to run to a fufficient dif- 
tance without incommoding each other* 

If the praftice of raifing new flocks of potatoes 
from the feed were generally adopted, I have no 
doubt it would be the means of improving the fpe- 
cies of that mod valuable^ vegetable, to which the 
foil of America, as its native country, feems to be 
peculiarly favorable. It therefore, in my opinion, 
deferves to be recommended to every pcrfon who 
takes plcafure in becoming the benefailor of his 
country by attempts to improve thofe produdions 
of nature which are neccflary for the fupport, and 
tend to multiply the delicacies and luxuries of life. 



Mr. Noah Webster on raijing Potatoes ; 
in a Letter to Secretary Mitchell. * 

Dear Sir, 

YOU know my love of the fivft and bed occupa- 
tion of man, agriculture, and how anxious I 
am to fee this moft ufeful bufinefs improved among 
my fellow- citizens. In my prefent fituation, I have 
not an opportunity to make experiments on a large 
fcale ; but fome obfervations made the lad year, on 
the growth of potatoes, may poflibly be worth the 
notice of the agricultural fociety. From a finglc 
experiment, I am led to the following refults : 
I. The feed-potatoes ftxould be thofc of full 
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growth. If fmall potatoes are planted, they will 
produce perhaps nearly the fame weight, but the 
new potatoes will be moHly fmall. I judge that full 
grown potatoes will produce double the number of 
tbofe which are large and fit for ufe. 

2. Cuitings produce more than whole potatoes. 
This has been fully demonftrated by others.. 

3. The Englifh whites grow to perfedion in a 
/hotter time and in a poorer foU^ than the red. The 
difference is effential. They are therefore beft for 
early potatoes. 

4. Potatoes will not come to perfection without 
the fun. Therefore nothing is fo prejudicial as to 
plant them too thick, efpecially on a rich foil. The 
white potatoes will anfwer tolerably well on light, 
thin foil, with hills or drills at three feet diftance. 
But if the foil is rich, the ftalks of the potatoes will 
have a luxuriant growth, and cover the whole fur- 
face with Hiade. This will inevitably mar the crop. 
The hills, Ihould be not lefs than four feet afunder ; 
and in a very rich foil, a greater diftance may be 
better. The fame of drills. 

5. The cuttings in drills, where the land is light, 
will anfwer well at nine inches diflance. This in- 
deed feems to be a good diftance fot the whites. 
But in rich land, and efpecially if the potatoes are 
of the red kind, the ftalk of which grows to a larger 
fize than that of the whites, the diftance fhould be 
not lefs than twelve or fifteen inches. The red re- 
quire richer land than the white. 

If thefe obfervations contain any thing not gener- 
ally known, you are at liberty to lay them before 
the fociety. If not, the communication you will 
pleafe to fupprefs. 

I am Sir, your obedient fcrvant. 

New -Tor k^ April 28, 1797. 
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On tbc Ctihivationoftbe Poppy-PlarU, and the Meibocf 
of procuring Opiums l^c. 

By Dr. Shadrach Ricketson, 

of Dutchefs County, New-York. 

[From the American Magazine*] 

OPIUM is the produce of thjt papaver fomniferum 
of Linnaeus, which, as a genus, comprehends 
two fpecies, viz. i. The double; 2. the fingle ; 
each of which includes feveral varieties as *to the 
colour of the flowers, fome being white, fome red, 
others purple and variegated. 

From hiftory we are told, that in the feveral pro- 
vinces of Afia, it is the large white poppy only that 
is cultivated for the purpofe of colleding opi- 
um ; but, from the trials that I have made I am of 
opinion that it is a matter of indifference which fpe- 
cies or variety of the plant is cultivated for medici- 
nal ufe, as they dl aflford, when tapped, a juice that 
is fimilar as to quantity, colour and every other re- 
fpeSft, both frefh and when dried : however, I have 
thought that the large double fpecies produces the 
greateft number of heads, and confequently the 
greateft quantity of juice from one feed ; but of this 
1 have not yet had fufficient trials to be certain. 

Among the poppies cultivated with a view to make 
the prefent experiments, I had fome that had thirty 
heads a piece, all of which fprung from one feed, and 
from one original ftalk. 

The poppy feeds in this country fhould be fown 
or planted about the middle of May, in rich, moift 
ground. 

The ground fliould be formed into areas of about 
four feet in width. The feeds (hould be planted at 
about ten or twelve inches diftance in tranfverfe 
rows, which fhould alfo be about the fame diftance 
from each other. 

Shallow holes of an inch depth fhould be made in 
the rows at the diftance mentioned s the feeds put in 
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and covered over even with the ground ; after which 
tbej are fuffered to remain till the plants are grown 
about four inches high, when, efpecially if the land 
ia dry and not fertile, they may be frequently water- 
ed and manured, the befl fot which lad purpofe is 
faid CO be a compoft of dung, afhes, and a nitrous 
earth. 

They are faid in the Eaft-Indies to water them 
again profufely juft before the flowers appear ; but 
as I have had them grow very luxuriant and fuccu- 
lent in good ground, without either manuring or wa- 
tering, I am difpofed to think that the advantages 
arifing from this lad particular, are not adequate to 
the trouble of doing it. 

It is fcarcely neceflary to remark, that the plants 
from the firft coming up, (hould be kept clean from 
weeds and the like, which may be done with very 
little trouble with a finall hoe, efpecially if the feeds 
are planted after the manner I direded, that is, in 
rows. 

Having faid all that is neceflary on the cultivation 
of the plaoit, I (hall now proceed to defcribe the me- 
thod of obtaining.its juice, which, when infpiflated 
to a pilular confidence, is called opium. 

The ftates of the plants wherein I have found 
them to yield the raoft juice, are juft before, in the 
time of, and immediately after flowering. 
- The plants being arrived to one or other of the 
ftates above mentioned, we then proceed to that 
part of the procefs called tapping, which we are told 
is done in Afia, by making two or three longitudi- 
nal incifions in the half grown capfules, without pe- 
netrating their cavities, at funfet, and the plants fuf- 
fered to remain till morning, when the juice is to be 
fcraped off" and worked in a proper veffel, in a mode- 
rate heat, till it becomes of a pilular c^nfiftence ; 
which method, with feveral others, I have tried, but 
none have ever fucceeded fo well with me, as, in a 
fun-fiiining day, to cut off the ftalks, at about an inch 
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diftance from their flowers, or capfules, and as fooa 
as the Juice appears, which it does at firft equally 
well on the part of the ftalk cut off with the capfule 
or flower as on the ftanding part, to colled it with a 
fmall fcoop or penknife, the lallof which! have found 
to anfwer che purpofe very well. After the juice 
ceafes to appear on the top of the (landing flalk, it 
ihould be cut off about an inch i5wer, When it will 
be found to yield almoft as freely as before, and re- 
peated as long as any juice appears. 

The juice, when colleded, fhould be put into air 
evaporating pan, placed in the fun's heat, and fre- 
quently ftirred, till it becomes of a confidence to be 
formed into pills, or made into rolls for keeping or 
tranfportation. 

The quantity of opium that may be procured, de- 
pends very much upon the largenefs of our plants, 
and the care ufed in coileding it. From one poppy- 
plant, I have produced feven grains of the infpiilated 
juice. 

' If any would chc^fe to have the opium freed from 
its impurities, it may eafily be done by prefiing the 
juice before it is evaporated through a linen fl:rain<> 
er ; but if pains be taken according to the foregoing 
diredions, I believe there will be little or no occa^ 
fion for it. 



On the Weaning of Calves. 
By Lemuel Clift, Ffq. 
To the Agricultural Society of the State of New-Tork. 
Gentlemen, 

I BEG leave to communicate to the focicty the 
method which I have pradtifed in raifing young 
calves, and which I have found to be the belt and 
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cheapefty that has corae to my knowledge. Tsikc 
the calf from the cow, at two or three days old ; 
then milk the cow into a pail, and while the milk is 
warm, learn the calf to drink, by holding his head ia 
the pail, and if he will not drink, put youi hand in 
the milk, with your finger in his mouth, the calf 
will then fuck the milk ; by this method he will 
Ibon learn to drink without the finger. 

After the calf has been fed on new milk for two 
weeks, you may then fkim the cream off the milk, 
and give it to your calves, by adding one half or 
more of flax-feed broth or tea, prepared in the fol- 
lowing mannei : 

Take about one gill of flax- feed for ieach calf, and 
boil.it well in four or five quarts of water till it be- 
comes thick, this will be fuflicient for twenty-four 
hours ; or you may prepare enough at once to lail 
three or tour days, provided the weather is not fo 
warm as to make it four before it is ufed. 

By mixing the above preparation with the fkim^ 
med milk, in about equal quantities, the calves* bo- 
dies will be kept in regular order, and grow as fad 
and look as well as though fed on new milk ; always 
take care to have the food as warm when given to 
the calves, as the milk imnllediately from the cow. 

As the fpring of the year is by far the moft favora- 
ble time for making butter, by treating your calves 
in the above manner, you will be able, in the fix or 
feven weeks which are contemplated to keep them 
before they are fit to wean, to make as much butter 
as the calves will be worth, which will be a very 
great faving for thofe who wifh to raife their calves. 

• All which is duly fubmitted by, Gentleman, 

Your moft obedient and very humble fervant*. 

Southeaft, Dutchefs county, April 5, ijg^^ 
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A Memoir on the Omndaga Sab Springr and Sah 
ManufaSiorus in the State (^ New-Tor k. By Ben- 
jamin De Witt, M. D. Fellow of tbe American 
Academy of Arts and Sciences ^ f^c. and Secretary to 
tbe Society^ 

Tales Jidnt aqua qualis terra per qiuimjluunt. 

PliniU9» 

IntroduBion. 

THE remarkable fait fprings in the weftern part 
of our ftate, piefent a fubjeifl for inveftigation 
equally curious, inter^fting and important : it it 
therefore furprifing that they have hitherto almoft ef- 
caped the notice of naturalifts and philqTophers. No- 
thing of confequence I believe has yet been publiih-* 
ed concerning them ; and it would hardly be knowa 
that they had an exillence, were it not for the verbal 
accounts of a few, who have had the curiofity ta 
vifit them as they pafled through the country. They 
appeared to me worthy of fome attention, and ac- 
cordingly I have made a number of obfervsitions and 
experiments concerning them ; fome of which I 
propofe to communicate to the fociety in the prefent 
paper. 

Thefe fait fprings, from their general importance, 
might defervc to be confidered in feveral poin^ of 
view ; for inftance, 

ill. As an objed of natural hiftory. Being one of 
thofe fingular and valuable produdions with which 
bountiful nature has enriched our country ; it would 
be interefting to have a minute and accurate de-, 
fciiption of their fituation and appearance ; of the 
various phenomena which they exhibit, and of the 
nature and origin of the waters. 

2dly. As an objed of chymiftry. It would be 
equally interefting to have an accurate analyfis of 
the waters, afcertaining the various heterogenous 
fubftances which they hold in folution, and the juil 
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proportion of each; together with an enquiry into 
the manner of their formation, and by what procefies 
in nature, thej become thus impregnated. U is 
much to be regretted, that whihl we are well ac^ 
quainted with moft of the famous mineral waters in 
the European world, we Ihould hitherto have had 
fuch a very imperfed knowledge of thofe which im- 
mediately furround us in our own country, equally^ 
if not more valuable and ufeful. 

3dly. In a medical point of view. An inquiry into 
the nature and caufe of that malignant fever which 
every autumn prevails in the vicinity of the fprings, 
and proves uncommonly mortal to the inhabitants,^ 
mod probably produced by fome aerial ezhaiatioa? 
which they emit, might poffibly lead to a method of 
prevention, which would be an objed of primary in^« 
portance to the fuccefs and increafe of the manu« 
fadories. Such an invelligation might further lead 
to a developement of fads that would throw fome 
fparks of light upon the nature of peftilential fluidi 
and the caufes of malignant Idifeafes. 

4thly. In a political point of view; as affording 
a fource of revenue to the ftate, under the regula* 
tions eflablifhed by thelegiflature,and fupplying our 
country with fait of its own manufaduring, £b much 
cheaper than it can be imported. 

5Ehly. As an objed of manufadory. It would 
doubtlefs be pleafing to every member of thb focie- 
ty, at leaft to be acquainted with thefe infant manu^ 
fadories, which promife fo much future importance 
and ufefulnefs, to examine into the method and the 
apparatus by which the fait is procured from the wa« 

* The dirorder which prevails about the falc fprinp b a remitliag 
faillious fever* It affedh fo uaiverfally that very few who retnaift 
near them efcape an attack. This obliges the inhabitanu and naxM* 
faAorers to refnove» during the two or three warmeft ib jBmex moddMu 
It appears to be patticolarly mortal to yookig chiidren» ibt I am ioi* 
formed that one inmrntty nbe oat of ten died. Thofe who refide 
there for fome dme becoine left liable to the attacks of (he fever tbait 
ftiaogers* 
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ters, and to enquire whether there is not room for 
many ufeful improvements. 

In all ihefe refpeds it is prefumed they are not 
Unworthy the notice of the naturalift, the chymift, 
the phyfician, the ftatefman and the manufacturer; 
and as they are capable of affording a large fupply 
of this neceflary article of fubfillence, to the inhabit 
tants of a vail tradl of country, they will become a 
mine of incalculable value to the community at large. 

But however interefting it might be to take fuch 
a general view of the fubjedi ; it would be too ex- 
tenlive for the limits of a fingle communication, and 
perhaps in fome meafure foreign to the bufinefs of 
the fociety. I Ihall therefore content myfelf at pre- 
fent with confidering them principally in the lafk 
point of view, as an objedl of manufadory ; being 
a branch of the fubjeft more immediately embraced 
by this inftitution. It will be neceflary, however, 
in order to render the account more intelligible, to 
prefix a defcription of the fituation and appearance 
of the fprings, and the nature and contents of the 
waters. 

Defcription of the Salt Springs. 

THE fait fprings, which I propofe now to examine 
are lituated in the north weftern part of the ftate of 
New-York, in the county of Onondaga, at the head 
of the Onondaga, or Salt Lake, about 150 miles from 
the city of Albany, in lat. 43* 4' 30" N. long, i* 5* 
W. of Philadelphia. 

The Onondaga lake is about fix miles long, and 
on an average one mile wide. It is fuppli^d with 
water by a nfamber of rivulets, and empties iifelf by 
a fhort outlet Into the Seneca river, fufficiently large 
to be navigated with batteaux. The water is tranf- 
parent and abounds wich fifli ; its tafte is perfe<aiy 
frefh, notwithftanding the numerous fait fprings 
which continually flow into it. This is the cafe how- 
ever only on its furface, for I am informed that by 
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(inking a corked bottle to the bottom of the lake, 
and then withdrawing the cork^ fait water is brought 
up. Water impregnated with fait being fpecifically 
heavier than frelbi would naturally move along the 
bottom, and continue there, unlefs brought up and 
mixed by fome great commotion of the waters. This 
can plainly be difcerned, where the fait water iflucs 
from the fprings into the frefli water of the furround- 
ing mar(h ; various light fubftances may be feen 
fwimming fome diftance below the furface, between 
the fait and frefli water ; thefe fubftances being of 
a fpecific gravity, lighter than the one and heavier 
than the other. The bottom of the lake where it 
can be feen in fliallow places, has a white appear- 
ance almoil peculiar to itfelf, except the fpots which 
are covered with a Angular fpecies of mofs, growing 
there in abundance. This white appearance is moft 
probably produced by the precipitation of a calcari- 
ous earth from the water j and this conjedure is con- 
firmed by the circumftance of the fait water holding 
a large quantity of lime in folution. 

The head of the lake is furrounded for fome dif- 
tance by marftiy and fwampy ground, interfperfcd 
with a few large trees and bufties, but abounds moft 
with flag and wild grafs. The fait fprings iflue for 
the moft part from this marfli, near the banks by 
which it is bounded, at various diftances from the 
waters of the lake. The principal fprings, which 
are moft highly impregnated with fait, and which 
fupply the greater number of the manufadories at 
prefent eftablilhed, iflue from the marfli in a group 
at the foot of the declivity formed by the upland on 
which the village of Salina is fituated, commonly 
called the Salt Point, near the place where the On- 
ondaga creek en^ties itfelf into the lake. There 
are however numerous other fait fprings difcovered 
in different parts of the marfli ; fome along the fliores 
of the lake, feveral miles down, others a confidera- 
ble diftance up the Onondaga creek i and what is 
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remarkable, thej have been found to rife in (hallow 
places from the bottom of the lake, at fome diftance 
ixom the fhores. All thefe however are not lo ftrong- 
\y impregnated with fait as thofe before mentiooed 
at the Salt Point. 

The fprings iflue from the black mud which com* 
pofes the marfli, by fmall orifices, apparently in a 
perpendicular diredion. The manufadurers, for the 
conveniency of pumping the water into condut^ors 
which lead to the evaporating pots, conftrud cifterna 
or refervoirs where the fprings appear. The faper* 
fluous water from thefe as well as that from the fur« 
sounding marfb, is emptied into a fmall bay or har-» 
bor a few yards from the fprings, large enough to* 
contain fifty or fixty boats at once, as if de%ned 
by nature for the eiprefs conveniency of exporting 
fait. This bay communicates with the lake by a 
ihort outlet, but fufficiently deep to be navigated 
^'ith the flat boats and batteaux which are ufually 
employed. 

The marfti furrounding the fprings ibr a few yards, 
IS entirely deftitute of grafs and all other vegetables, 
except fome famphire, fcritbmum of Linnaeus ;)'and 
i/^hen th^ fun Ihines, the water is evaporated from 
the furface of the mud, leaving it covered with 
chriftalized falt,'refembling hoar froft. 

It is remarkable that all the dead vegetable fub- 
ilances which happen to be within the reach of the 
fait waters, aifume a reddiili brown colour ; henee 
all the brulhes, old flicks and various kinds of tim- 
ber fcattered about the fprings, and even the troughs 
(generally made of white cedar) through which the 
vrater is conduded to the boilers, in a (hort time ao- 
quire- this colour : not only dead vegetable fubftan- 
cea, but even growing vegetables aqd floncs are thus 
changed in appearance. I have obferved^ however, 
that this red colour extends no farther than the fur- 
face of both VJegetables and ftones. The internal 
paxt of old wood being invariably black, and that of 
the (lones natural. It may therefore be produced 
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merely by the depofidon of a red, earthy matter, 
upon thefe various fubftanccs. 

Salt fprings are difcoycred and charaflerifed by^ 
thofe who fearch for them, by the abfence of grafs 
and flags ; by the red colour of the mud, and old 
wood which may happen to be fcattered there ; if 
the marfti be covered with water, by its tempera- 
ture being much colder than the^ ftagnant water ; 
and alfo by the appearance of a continual bubbling 
from the bottom, in confequence of the air which is 
perpetually extricated from them. 

Vegetable fubftances appear to putrefy much 
fooner in the vicinity of the fait waters than in any 
other places; hence, even when the weather is but mo- 
derately warm, there is always a very difagreeable pu- 
trid fmell near the fprings, and in mid- fummer i^im in- 
formed it becomes almoft intolerable. We could very 
plainly obferve this difagreeable odour as foon as we 
approached near the outlet of the lake, in going up 
the Seneca river in the month of June, On account 
of the (hallownefs of this outlet, it is probable that 
the fait water which had been gliding along the bot- 
tom of the lake, became there mixed with the frefh, 
and by expofure to air, excited an incipient p.utre- 
fadion in the various fubftances capable of under- 
going that procefs. Nothing of the ofFenfive fmell 
was perceived while we were crofling the lake, but 
it recurred again in a much higher degree as foon as 
we approached the fhore near the fait fprings. This 
may perhaps be accounted for by the well known ex- 
perioients, which prove that a fmall quantity of fait 
diflblved in water, accelerates and promotes putre- 
iadion; whereas a ftronger impregnation becomes 
highly antifeptic. This putrefadive procefs takes 
place in an extraordinary degree, only in thofe fitu- 
^tions where the fait waters mix with the frefti;.for 
the undiluted waters of the fprings themfelve§.are 
fufficiently impregnated with fait effeftually to pre- 
ferve both vegetable and animal fubftances ; being 

L 1 
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firongQF than the pickle uAiaH/ made to prefer^e 
beef. As a proof of this I need only mention, that 
in almoft every fpring there are oecafionally found 
feveral dead frogs, that have accidentally plunged 
into them inftead of freih water, and inftanUy died«r 
Thefe frequently remain there for a long time, per* 
fedly preserved, without any putrid fme'll. 

The bottoms of the fprings appear to be compof* 
td of fotid rock, for hy running down an iron inftrp-; 
Kent into them, it uniformly proceeds fix or feven 
feet 'through the mud, ai>d then is obftru^ted by a 
foHd obftacle, which can plainly be felt lo be ftone ; 
I am informed by thofe who have dug into the 
fpring», that the itreams of fait .water appeared to 
rife perpendicttJarfy from the bottom, wiiereas thofe 
of freih water where they happen to occur in thefe 
places have a horizontal dire^ion, and more fuper^ 
ficial. This obfervation confirms the fu'ppofition that 
the fait water is forced dire^ftly upwards^ through 
th* interftices of the calcarious rock, whicfa^ probably 
covers a large body of fklt ; and that the Teins of 
fre(h water^ being entirely ^parate, make Iheir wtiy 
in a horizontal direAion from the fpringy lidge at a 
fmall diftance ; this too will explain how it happens 
that feveral good frefli fprings without a particle of 
fait are found at the foot of this ridge, not ten y»id$ 
firom fome of the fait fprings. Sticks of wood have 
been dug up from the bottom of fome of xS^t fait 
i^rings, which have been founds incrufted with a fub- 
ftance of a metallic appearance ; I cou^d- i^<^ V^^^ 
oure any oF thefe for examiniuion» * 

The r^rvoirs and fprings of faJt water are ufuaL- 
ly covered with a pellicle of extreme tenuity, refledw 
ing the rays of light in variegated colours^ limilaxto 
that which occurs upon the furface of the water in 
tar vats : this is probably a bituminous oil which ri- 
fe* with the water from tlie bowels of the earth* 

There is continually emitted from the bottom of 
the fprings a large quantity of an aerial Jluid whicli 
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babbles from the furface of the waters By inverting 
« bell glafs in the fprings, I colleded in a very (horc 
time a confiderable quantity » As it rifes from the 
bottom it appears to be entangled by the mud^ for 
by running down a flick repeatedly it is difengaged 
fo fail, as to corer the water with bubbles, iefem* 
bling a boiling pot. A burning candle being put in^. 
to this air, thus procured, was extinguiflied in an in- 
flant of time, and that after the veflel had ftood open 
for a little while. From this experiment I conclude 
it to be fixed air,^ (carbonic acid gas ;) charaderifed, 
by its being totally incapable of (upporting combus- 
tion, and by its greater fpcciflc gravity than atmof* 
pheric air, in remaining for fome time at the bottom 
of the veflel, although it was open. It is no uncom- 
mon thing to find this air generated in the bowels of 
the earth in great abundance. It frequently manU 
fe^ itfelf in deep mines, and fometimes proves fatal 
to the miners : hence they call it choa^ damp, to 
diftinguilh it from the idflammable air which alfo 
iometimes occurs, this is called fire damp ; it is fup- 
pofed alfo that it is the fame air which iiTues from 
the famous Grotto del Gani in Italy, and is fo no^i« 
PUS to animal life. 

^ This air as it rifes through the i;rater does not how* 
ever appear to incorporate with it, at lead not in 
any perceptible degree ; for the water has t\6n6 of 
that fparkling brightnefs, nor the pungent odor, 
which is charadleriilic of this g^ when united with 
Common water ; on the contrary it appears fiat and 
heavy. The air in this inftance is probably produc- 
ed by the ddcompotitton of lime-^ftone, which we 
kno'f^ contains it in abundance, and the fait water 
holds a confiderable portion of lime in folution. Ic 
is probably partly diflfol?ed by means of the muriatic 
acid, (fpirit of fea ialt,) ihia having a ftronger at- 

* This air has received a number of different names fey diffirent 
^itthors, h Iff the fflttUut mneralu of Hoffman, the dmai atiJ of 
Berghmao, tbe snkMkmt a4id4f FoMroroy, ihcJh&Jsir of PrtcA* 
If tad Blacky aad the cwrionic acid gat of the French chymifti* 
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traftion for lime than the aerial acid, would dif- 
place, and fet it at liberty to be diffipated in the 
form of ain 

Of the Nature of the Water. 

THE appearance of the fait water when viewed in 
a glafs, is nearly tranfparent and colourlefs, though 
not perfedly fo ; for when compared with common 
pure water, it appears to have a perceptible bluilh 
tinge, probably owing to its greater denfity. When 
poured from one glafs into another, it has fomewhat 
of an oily afped, being limilar to the vitriolic (ful- 
phuric) acid, which latter from this peculiarity has 
been improperly denominated an oil. Tbe water 
taken pure from the fprings, is deftitute of any odor. 
Its tafte is extremely fait, and leaves a very flight 
bitter impreflion upon the tongue j but it is much 
lefs naufcous than fea- water. If it be true, as Pro« 
feflbr Berghman fuppofes, that the peculiar naufe- 
ous tafte of fea-water, which is often attended with 
vomiting, and which is not found at all, or but very 
iittle in water taken up at the debth of fixty fa- 
thoms, is produced by the putrefa6Uon of the im- 
menfe number of fifh, worms, infeds and vegetables 
that grow, live and perifh in the fea, and quickly 
putrefy on the furface, by expofition to the air, af- 
lifted by the faltnefs of the water ; then it is, evident 
that the water of the fprings muft be entirely defti- 
tute of it J for it iflues clear and pure immediately 
from the earth, and is of itfelf fufficiently ftrong to 
prevent putrefadion. 

The temperature of the different fprings, which 
I examined by an accurate thermometer of Faren- 
heit's fcale, was from fifty to fifty- three degrees, as 
will appear more particularly from the fubfequent 
-table of fpecific gravities of the different fprings to 
which their temperatures are feverally annexed. 
This is the ufual heat of rnoft fprings of every kind, 
and hence has been deduced the interior temperature 



Dr. D<? fFkt on the Salt Sprinj^f. ^77 

©f our earth, which is fuppofed to be uniformly and 
invariably the fame, except where it may be alter- 
ed by local caufes. But it ought to be remembered 
that the temperature of the waters ifluing From the 
bowels of the earth, may be confiderably influen« 
ced by the fuperficial acquired heat of its furfece as 
they approach towards it, particularly in tfcie fum- 
mer feafon ; and hence the true internal tempera- 
ture is probably fome degrees colder.* 

The fpecific gravity of the water of a number of 
diftinft fprings was afcertained by a hydroftatic bal- 
ance conftruded with mathematical accuracy and 
fenfible to the leaft variation in the weight of the 
water, as exhibited in the following table. 

♦ In the courfe of my tour through the weftera part of the 
fiatc, 1 bad frequent opportunities of examining the temperature 
of a variety of fprings, favorably fituated to afcertain the interior 
heat of the earth as accurately as poflible ; the coldeft which oc« 
curred to my obfervation was 47* (of Farenheit's fcale.) The 
water of the fpn'ng in which this experiment was made ifiued im« 
mediately from the foot of a ridge of rocks about 1 50 feet high, 
nearly perpendicular ; fo that the temperature could luve been in- 
fluenced but very little (if at all) by the fuperficial acquired heat 
of the earth *s furface. I mebtion this more particularly, becaufe 
it may perhaps tend to corred fome ciperiments made by Dr* 
Franklin upon the fame fubje£t : they were made I think in the 
waters of different wells, in and about Philadelphia» which he found 
to be 52*. This to be fure is i^early the ufual temperature of 
fprings and wells here, ae well as in Philadelphia, and perhaps moft 
parts of the world ; but the (lagnatLon of the water in which thefe 
experiments are ufually made, their expofition for a length of time 
to the air, and other analogous circumftances, would moft proba* 
bly raife the temperature very confiderably. Without however 
making any allowance on this account, it lias been taken for grant- 
cd by philofophers, and amongft others by Darwin, that this was 
the real heat of the earth here ; and comparing it with that of £ng« 
land, which is found to be 48* i.e. 4 degrees colder, they have 
puzzled themfelves to account for this fuppofed difference. Dr. 
Darwin, I think reforts to the hypothefis of internal fires, but the 
more probable idea is, that generally no fuch difference cxiftsi 
Boft of the fprings which I esisimiQed were from 48 to 50 degrees.* 
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of different Salt-Springs. 
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. "f he gravity of the water of Mr. Geddis's fpring 
liras afcertained after a fliower of rain, which per- 
liaps diluted it a little. Mr. O. Blennis's and Dan- 
forth*s being on the verge of the waters of the lake, 
appeared to be mixed with a portion of fre(h water.^ 
It will be unneceffary from the delign of tbiseC- 
fay to give a minute analyfls of the waters of thefe 
fprings, and equally fo to recount the experiments or 
aefcribe the proc^fles which were ufed to afceitain 
their contents. It will be fufficient barely to men- 
tion that I obtained from half a pint of this water 
jl^t grs. or about ij 02. avoirdupoife, of fait, and 
26 grs. of calcarious earth (lime ;) equal to 8S16 
grs. or ^o o^ and 76 grs» of fait to the gallon, and 
416 grs. or nearly 1 oz« of calcarious earth. Iicon- 
ftin» alfo a very minute portion of vitriolic (fulptoci- 
rifc) acid, probably united with the fofiU alkali in 

• The quantity of impregnation of the water of tbefc fpHnfs 
or any other fait water, may be afcertained with tolerable accuracy, 
merely by comparing their fpecific gravities with the known fpecidc 
gravity of water holding in folutioa dcfioite proportioDiof eomtnoa 
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the form of Glauber's fait (fulphae of foda ;) biJt it 
is not impregnated with anj iron as might be fup« 
pofed from the colour which it imparts to fubftanceSr 
with which it comes in contad: ; for neither the Pruf* 
fiaii alkali nor the tin^rc of galls produce any change 
when mixed with the water, both being accurate 
lefts to difcover the fmalleft quantity of this n^taL 
From the foregoing anatj^ it appears that the pro- 
portion of fait held in felution by the water of thefe 
iprings amounts to more than i-6of its own weight: 
this far exceeds every fait fpring that we have ever 
beard of, and fea water I believe, ufiially contains 
no nK)re than about 1-30* 

With refpeft to the origin of the felt water w« 
have nothing but conjedure. It is very probable, 
however, that it proceeds from a folid body of felt, 
at no great diilance from the place wbere.it iifues 

&It| as (htvra 10 tlu bllowiag tables whicli I Wlitvc i» oaarly ac* 
tartte being the refah of a aiunbcr of oepcatcd cjcperim«i^L 

A TABLE of the fpccific GraTities of Salt- Water, made by 
dilTolviog dectmaf parts 6f an ounce of Salt, in half a piot of 
Water, correfpoodiog to, pounds, and their parts of Salt to a 
gallon of Water* 
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from the earth ; or elfe it would be difficult to con- 
ceive how it becomes fo ftrongly impregnated, al- 
moft to laturation. The rocky bottom of the fprings 
and the apparent gulhing of thp water through its 
apertures, affords a prefumpdon that the body of 
fait may be immediately below, covered only by a 
ftratum of calcarious rock ; for fait mines are moft 
frequently found covered and interfperfed with lay- 
ers of Hme-ftone, At the diftance of about half a 
mile from the fait point, there is a pit lately funk in 
the earth ; it is four or five feet wide, defcends 
twenty feet perpendicularly, and then appears to 
take an oblique diredion downwards. This is fup- 
pofed by fome to have been caufed by a vacuity un- 
derneath, produced by the diffolution of a body of 
fait in the waters which lead to the fprings. If it 
had any communication with them, I fuppofed there 
would iffue from it an air of the fame nature. To 
afcertain this, I let down a burning candle into the 
pit, but it continued to burn without any diminution 
of its luftre, a fufficient proof that it contained none 
of the fixed air which the fprings emit in fuch 
abundance. 

Of the Salt Manufa6iories. 

THE marfli from which the principal fprings pro- 
ceed, is bounded, as 1 have before obferved, by a 
fteep bank of clayey ground, about thirty or forty 
feet above the level of the lake, forming the up-land 
on which the village of Salina Hands, From this 
there is a gradual afcent for a confiderable diftance 
back, commanding a beautiful profpedl of nearly the 
whole lake. The foil is clay, deftitute of ftones, and 
for the moft part oak timbered. Irhmediately be- 
low the declivity, on the borders of the marfti, and 
as near the fprings as the ground will admit, are fit- 
uated the buildings which are deftined for the ma- 
nufacturing of fait. They are cofiftrudled of wood, 
generally about twenty feet wide, and of various 
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lengths, according to the number of furnaces thejr 
^re intended to contain ; in one of them there are 
forty evaporating pots* The furnaces are placed 
along one fide of the building, with their mouths 
opening into it. The other fide is generally made 
ufe of to depofit the fait for the purpofe of draining 
oflF the brine, and allowing it to dry, immediately 
after it is emptied out of the evaporating veflels* 
The furnaces are built of ftone, and two or three pot& 
or kettles (fuch as are ufed to boil pot-afh) contain- 
ing each about eighty gallons, are ufually placed 
over each of them. Between each two furnaces a 
large trough is placed, from which the water is 
drawn into the boilers as often as it is required. 
Thefe troughs are kept continually filled with water 
by means of gutters, into which it is pumped out of 
the fprings. The furnaces being fupplied with fuel, 
and the pots filled with water, they are allowed to 
boil brilkly, and after a little while the powder 
fcratch (as it is called) confiding of calcareous earthy 
begins to precipitate to the bottom ; this is takenc 
out as faft as it is formed, by means of large iron 
ladles. By the time this has all fallen down; the 
fait begins to chryftalize ; the pots are then fuffered 
to boil gently, till nearly all the water is diflipated. 
The fait is afterwards taken out and depofited in 
proper places to drain off the brine and fuftbr it to 
dry. Nothing now remains in the pot but a fmall 
quantity of bittern, which is thrown away, and the 
fame procefs is repeated. Part of the calcareous 
matter which is precipitated in the operation of boil- 
ing, adheres firmly to the bottom of the kettles, and 
becomes nearly as hard as ftone, hence it is called 
ftone fcratch. It is neceflary to feparate this every 
few days, by means of a fharp iron pich ; for if fuf- 
fered to remain too long, it becomes fo thick as to 
^retard the boiling. Thus fimple is the whole pro- 
cefs which is ufed in manufafturing a beautiful white 
granulated fait from the watet of thefe valuable 

Mm 
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fprings. Each boiling of a ninety gallon pot, yields 
about a bufhel and a peck of fait y but there are 
many in ufe of a much ftnaller fize ; they may 
therefore be allowed on an average to make one 
buihel each by every boiling ; they 4nay be boiled 
down two 01 three times in twenty-four hours. The 
whole number which have lately been employed in 
the different manufadtories, is one hundred and fifty* 
feven ; with thefe of courfe about 70,000 bufhels of 
ialt may be manufaAured yearly* From the report ' 
of the fuperintendant to the legiflature, it appears 
that ^' the quantity of ialt made, fold and delivered 
^ from thQ 10th day of June, 1797, to the 3d day of 
♦* February, 1798, being fix months and fourteen 
** days, (in wiiich period of time is incltided the 
" fickly ieafon of faid place) being manufadured in 
** one hundred and fifty-feven kettles of different 
^* fires, is 25,474 buflicls.** From the above ftate- 
ment he calculates that ** the probable proceeds of 
'^ all the kettles now occupied at the differeat fait- 
" works may be eftimat^ at about 60,000 bufhels of 
M of fait per year/^* 

By reaibn c^ the immediate mixing of the waters 
*f the ialt fprings with the waters of the marlh, it 
was impoffible to make any computation of the quaa-^ 
tity which they yield, or the amount of fait that may 
be made from them ; but it muft be very great j 
for one of the fprings alone, judging from the ftream 
which it emits, it is fuppofed could fcarcely be low- 
ered by the operation of an ordinary pump* Of many 
ef the fprings now ufed by the manufadurers, but a 
fmall part of the water is confumed ; befides agre^ 
many others that remain unoccupied : and it may be 
prefumed that many more will be difcovered from 
time to time. This abundant quantity of the wa- 

* Sixtf thourond bufhelt of fait made annually, at the rate of four 
cents per bufhel, (the duty impofed by hw) will afford a revenue to 
ttA date of 3,400 dollars ; this will increafe in tiaie, with the wcreafc 
•f the manufa^riej, to a very handfome fum. The price of fidt Mk 
»g.ttlated not to exceed fixty cents for a buIheU 
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tcT will permit a vciy great increafe of the manu- 
iadories, aad a produdion of fait to an immenfe 
amount* 

We come now to examine whether the prefent 
method of manufaduring fait admits of improv£* 
MENT, and whether other means might not be de-^ 
yifed, that would be attended with Aiperior advan* 
tage. fiut this important branch of the {ubjed can* 
not be fully difcufled within the limits of this me* 
moir : I have pe^aps already trefpafled upon the 
time of the fociety ; it muft therefore be left at pre- 
ient in a great meafure to the ingenious manufadtur*. 
ers, who are more immediately interefted. To them 
it is lecommended as a fubjedl well worth their great- 
eft attention* They will doubtlefs ftrive to obtain 
every information refpeding the various methods 
and different inftruments that have been ufed from 
time to time in foreign countries, where this article 
has been manufadured» They will likewife enjoy 
all the advantage to be derived from their own ex- 
perience ; and it is efpecially by information and 
experience that manufa<ftures and arts of every kind 
can be brought to the greateft perfe&ion. I (hali 
take the liberty, however, to fugged only one or two 
improvements, which now occur to me as of primary 
importance. The firft is, to fubftitute large fiat pans 
in the place of the pots which are now altogether 
ufed. The moft approved pans of this kind employ- 
ed in foreign manufadories, a model of which I have 
now before me, are made of an oblong fbrm, flat at 
the bottom, with the fides ereded at right angles ; 
the, length of fome of them are 15 feet, the breadth 
12, and the depth 16 inches. They are commonly 
made of plates of fheet-iron, about one-third of an 
inch thick, joined together with nails, and the joints 
are filled with a ftrong cement. A pan of thefe di- 
menfions will contain more than 1,400 gallons, and 
4,200 gallons ^f water may be evaporated in 24 
kours which would produce at leaft 60 bufhels of 
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fait. It is probable th^ it would require no more 
fuel for this purpofe, than is required to .boil down 
£x of the pots now ufed, which yield only about 12 
bufhels. 

Another improvement which would probably be 
attended with great advantage, is the eredling parti- 
tion walls between the openings of the furnaces and 
the boilers, by thefe means the duft and afhes, which 
is continually difpeifed through the air from the 
flues of the furnaces, would be prevented from falU 
ing into the water, and impairing the beauty and 
quality pf the fait. Very little attention is given to 
this circumftance, as the works are conduded at pre* 
fent : not only the boilers are continually expofed 
to impurities, but the fait alfo after it is manufadur- 
ed is frequently left in the fame rooms with the fur- 
naces, and by thefe means becomes almoft covered 
witbafhes before it is taken away. 

I might mention feveral other things tending to 
facilitate and improve the operation of extrading 
fait from the water of thefe fprings ; but they wiU 
readily occur upon a little refledion, to thofe who 
are engaged in the works. 

Notwithftanding, however, all the improvements 
which can be fuggefted, and the inventions that can 
:be had recourfe to, thefe man ufa dories will ftill be 
attended with confiderable labor and expence, and 
probably will become more fo in courfe of time, with 
the fcarcity of wood for fuel. At prefent the fait is 
afforded for fixty cents per bufhel, with ample pro- 
fit ; but it is not to be expeded that this will be of 
long duration, for the increafing diftance of carr}UDlg 
the wood to fupply the furnaces, will proportionally 
increafe the expence of manufaduring, and of courfe 
the price of the fait. At fome future time neceflity 
will perhaps compel us to refort to fome other means 
of evaporating the water, without the aid of fire. 
But before this period arrives, the hardy fons of in- 
duftry may pofljbly penetrate into the bowels of the 
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earth, and poffefs themfelves of that folid body of fait 
which is buried beneath : and who knows but there 
may be concealed fuch an immenfe mine of this va- 
luable article, that in procefs of time, when a large 
portion of itfhall have been cohfumed, there may be^ 
fufficient room (like in the fait mines of Cracow in 
Poland) for a fubterranean " toy^n, with a market 
** place, a church, a river, and a famous ftatue,*' (b 
beautifully defcribed by the poetic Darwin, 

** Thus cayernM round ia Cracows mighty minef^ 
With chryftal walls a gorgeous city (hincs ; 
Scoop'd 10 the briny rock long ftreets extend 
Their hoarf icourfe, and glittering domes afcend; 
Down the bright ftceps, emerging into day. 
Impetuous fountains burft theit headlong way» 
. O'er milk-white vales in ivory channels fprcad, 
Aed wandering feek their fubterraneous bed." &c« 

Dr. Hutton in his theory of the earth, fuppofeSt 
that thefe immenfe mafles of rock fait may have been 
produced by the evaporation of fea water, in the 
early ages of the world, by means of fubterranean 
fires. Dr. Darwin feems to be of the fame opinion, 
and obferves that this idea is confirmed by a fa£t 
mentioned in M. Macquarts Efiais fur Mineralogie, 
who found a great quantity of foifil ihells principal- 
ly bi-valves and madre-pores in the fait mines of 
Wialiczka, near Cracow. If we apply this theory 
to the objeils under confideration, we may natural- 
ly fuppofe that the large cavity in the earth now oc- 
cupied by the waters of the Onondaga lake, on the 
borders of which the fait fprings appear,, has at fome 
early period been the mouth of a tremendous volca- 
nic eruption, producing by its intenfe heat a fudden 
evaporation of a large quantity of fea water, which 
it happened to meet in the interior parts of the earth. 
This idea, if admitted, will at once accoi^nt for the 
formation of a lake, and the produdtion of a fait 
mine ; at the fame time that it leads the mind with 
moj^e facility to conceive of the probable magnitude 
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of the hxttt. Great indeed mail be that body oT 
fait, which we may fuppofe to be produced by a tor* 
lent of beat near fix miles in diameter^ volatizing 
and dilEpating the waters^ and leaving the fixed and 
iblid materials in accumulated beap6» Or is there 
fome fiill undifcovered chymiftry of nature^ that ela- 
borates &lt from the materials oi this earth^and col- 
Ijsds it in fuch huge mafles as to be proof againft the 
Waites and depredacioas of time» For i» whatever 
way it may be produced our idea of the quantity re- 
mains^ undiminilhed, when we confider that it has^ 
probably £br ages fince, impregnated the cojnous 
ftreams that flow from thefe fprings, almoll to com-* 
plete faturation. 
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The obfervations of which the preceding table ia 
the refult, were made from the ftate of the thermo- 
ter at its two extremes within each 24 hours. It is 
only in this manner that the true mean of the wea- 
ther can be obtaiaed. Ldio not know for what rea^ 
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fon obfcrvers have fixed on 8 o'clock in the moroin;. 
and 2 in the afternoon, as is ufually done, for notic- 
ing the ftate of the thermometer. From fuch obfer* 
nations no true comparifon of climates, which is 
their principal ufe, can be made.. It is therefore to 
be wiihed that all obfervations in America, could be 
made on the principal I have adopted : we might 
then obtain a juft comparative view of the weather 
in all places where accounts of it have been kept. 
It is fomewhat remarkable that the mean tempera- 
ture of the weather with us, i^ almoll exadly t^at of 
the coldeft fpring-water, or the temperature of the 
bowels of the earth. 



Result o/* Thermometrical Observations for tbe 
year 1797, made at tbe city qfNew-Tork; 

. By GARDNER BAKER. 
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Sbermometrical Obfervations^ made on the Nortb-Wef^ 
tern Lakesy from Augujl 4, to September 4, 1797. 
By Major C. SwKii^ Paymajler to tbe Wejlern Army. 
[From tbe Medical Repofitory.] 
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TRANSACTIONS, ^c. 



Addrefs delivered before the Society, in the Ajfewhly^ 
Chamber in the City-Hall^ in the City of Albany^ 
February 20, 1799 ; 

By Simeon De Witt, Surveyor-General. 

Mr. Prejident, and Gentlemen of the Society^ 

AGRICULTURE, Arts, and Manufactitres, for 
the promotion of which this fociety is inftitutr 
ed and to which it is the duty of each of its mem* 
bers to adminifler, are objeds claiming a regard of 
the highefl nature from every man to whom the 
happinefs of his fellow-creatures can communicate 
reciprocal ImpreiHons of plcafure. As a member of 
fuch a fociety, I confefs I feel the weight of a duty 
on me not to be (lighted or negleded without incur* 
ring ]the juft charges of criminating refledions^ 
The force of fuch fentiments has prevailed on me to 
undertake the taik of making the annual addrefs to 
you at this time, in obedience to your order, and 
agreeably to a cuftom, which on account of its good 
tendency, I cannot but approve. Whil$ fuch are 
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• my motives, I have reafons to hope that you will be 
indulgent to my failings. 

The defign of the fociety in appointitig annual 
addrefl&s feems to have been to give occafional op- 
portunities to fome of its members to fuggeft matters 
that may faciHtate its operations for the more ef- 
fedlual attainment of its ends. Conformably to this 
idea, I fhall undertake at prefent to bring into View 
■what I conceive ncceffary to be attended to in order 
to promote the ufefulnefs of the inftitution, together 
with the duties of thofe who have aflociated under 
it. I am forry that from fuch fubjeds I can promife 
you but little entertainment, as Iftiallhave toftudy 
^ plain inveftigation, rather than a brilliant difplay of 
ideas. There is the greater neceffity for my befpeak* 
ing every favorable allowance from you, fince the 
part I am now to ad has been performed heretofore 
by gentlemen who Hand on the lift of fcience and 
eloquence as well as the honors of their country in 
the moft confpicuous rank. 

Our bufinefs generally is to colled all the improve- 
ments within our reach that may be made in agri- 
culture, in manufadures and in the arts of whatibever 
kind they may be. But the firft of thefe in a more 
efpecial manner is our objed, and to this I (hall 
chiefly confine my remarks. The mafs of materials 
thus colleded require of us moreover, before their 
utility can become efFedual, that they be digefted 
and arranged in fuch manner as that every change 
or innovation propofed in the pradice of hulbandry, 
and approbated by the fociety, may appear fo obvi- 
ous and unqueftionably beneficial, that no one fhall 
have occafion to fcruple its eligibility, or hefitate to 
adopt it. It is incumbent on us alfo to Iketch out 
plans of experiments neceflaiy to verify fads, or try 
the truth of theories, and without depending on the 
gratuitous labors of others, to caufe fuch plans to be 
executed under the authority and immediate direc- 
tion of the fociety. 
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In profecuting fuch a work the firft inquiry will 
neceflarily be concerning thofe particulars apparent- 
ly the moft capable of improvement, and at the 
fame time of fuch importance as to demand fpecial 
attention. Thefe may be noted as follows : ift. Ma- 
nures. 2d. Preparations of the earth for the re- 
ception of feeds by mellowing the foil. 3d. Rota- 
tions of crops. 4th. The different kinds of grain, 
fruit and cattle, to which may be added hedges and 
fences. What may be done for the improvement of 
each of thefe will employ a few curfory remarks. 

Before I proceed, howeverHt will not be amifs to 
premife that moft of the improvements we can propofe 
to ourfelves muft be with an eye to economy, that is, 
to the means of obtaining the moft with the leaft la* 
bor or expenfc ; and this muft be tefted by found 
calculations. 

I ft. On the fubjed of manures^ feveral valuable 
coihmunications have been made ; but the farmer is 
yet uninformed by us what additional quantities of 
produce he may expedlin return for given quantities 
of each fpecies of manure recommended to him ; 
when he is once made acquainted with this, and 
knows for a certainty what profits he will receive 
from following our prefcriptions, there is no reafon to 
doubt that he will liften to our advice ; but until 
the advantages promifed to him are ftated fo as to 
carry convidion to his mind, we cannot expedl that 
he will a,bandon his old praftice for the fake of novel- 
ties, the confequences of which he cannot forefee. 
To this point then our prooYs ihould be directed arid 
the proper inferences ma*e ; for no difcovery c^n be 
accepted as valuable, unlefs its advantages be made 
ftrikingly manifeft. Little benefit can be expeded 
from aloofe, unfyftemifed affemblage of experiments ; 
few will take the pains, and many good pradical far- 
mers are not competent to make the comparifons 
and calculations requifite to determine the eligibility 
of what is propofed. In order to enfurc the adoption 
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of any thing held out to the people at large, let it be 
remembered that plainnefs, iimplicity and concife- 
nefs oif argument and demonllration are of efiential 
importance ; it is not fuificient merely to ftate the 
proportions ot'a fyllogifm, we muft alfo draw the con* 
clufion. 

1 believe compojls have not hitherto been placed in 
fuch an obvious light as to attrad that regard to 
which their intrinfic worth juftly entitles them. 
Many old farms of indiflferent foils, oc exhaufted hj 
cultivation, remain in their impoverifhed ftate, and 
their owners in difpair of bettering them, fit down un- 
der the convidion that they cannot yield a fufficieft- 
cy of manure to fertilize them to a higher degree. 
Compofts they confider only as coUedlions of manures, 
when in fad: they are properly fpeaking marutfaSlarie^ 
of them. By abforbing from the air the fertilizing 
principle, or brewing it by means of a fpontaneous 
fermentation, heaps of compofts acquire or generate 
accumulations of that which barren earths want to 
capacitate them for the produdion of vegetables, thus 
creating out of mere inert matter, mafles highly 
charged with the moft adive qualities for fuch a 
work. Of this our countrymen require proofs, and it 
is our bufinefs to give them. We are to convince 
them that materials with which every farm how poor 
ibever, abounds, or which lie withing its reach, and 
which in their ordinary ftate can but flightly contri* 
bute to fertilization, may by a procefs fimple and 
without much labor, be manufadured into plentiful 
fupplies of the richeft manures. 

adly. On the preparations of fields for the recep^ 
iion of the feedsy by mellowing and pulverizing the 
foil, and opening its bofom to the genial influences 
of the (kies, I fliall fay but little ; the only queflion 
' of note that can be raifed on this head is, to what 
extent may lai?or be beftowed in thjs way moft pro- 
fitably ? Whether any plowing or harrowing in ad- 
dition to w/iat is ufually done, would make fuch ad« 
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ffitions to the produce as to overpay the expenfe I 
Is not this a mttter deferving feme inveftigation ? 
Any ronclufions that may have been drawn on this 
fubjed m Europe are very inapplicable to this coun^ 
try ; there land is dear arnd labor is cheap, here the 
cafe is cxadly the reverfe ; our calculations on this 
and many other branches of agriculture, muft there- 
fore be made on principles widely different. To be- 
llow on a field defigned for wheat as much labor of 
this kind as we would on a garden^ would certainly 
not be economical ; on the other hand, to be too 
faving of labor would be equally bad management : 
there is a point between thefe two extremes which 
will give the mod profit, and it 'is the bufinefs of 
this fociecy to deterthine it as far as is pradiicable. 

3dly. The next article I mentioned, was rota* 
turns of crops. It is an obfervation univerfally known, 
that the ground on which flax has been raifed, is 
not fit for the fame ufe till after an intervalof feve- 
ral years. With the phyfical caufe of this pheno- 
menon we are yet unacquainted, and perhaps will 
remain fo forever. But although the arcana of na- 
ture lie far beyond our comprehenfion, we may pro-» 
fit by attending to her operations ; and we are al- 
lowed to frame theories, although demonftrations of 
their correfpondcnce with realities furpafs our capa- 
cities. I fhall therefore venture to make a guefs at 
the caufe of the faA juft mentioned. 

I will fuppofe that there are as many diftinA' 
principles or combinations of principles, engaged 
as agents in the work of vegetation, as there 
are fpecies and varieties of vegetables ; that thefe 
have their refidence in the atmofphere, and are 
capable of being >abforbed, changed and regene- 
rated by the earth efpecially when by the labors 
of the hufbandman it is bared and expofed to their 
. influence. I will next fuppofe that generally an equal 
quantity of thefe are imbibed and ready to admin- 
iller to the rearing of any correfpondent' vegetable; 
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-whofe feed may be depoiited in fach earth. If then 
only one kind of feed be fown on a given quantity 
of ground, it will exbauft that particular principle 
which nature has provided for its growth. This 
ground will then become unqualified for the raifing 
of a fimilar crop, until tinle be given to the foil again 
to abforb from the air that principle which has been 
thus diminifhed in the quantity, which the foil has 
a tendency to receive, and the capacity to hold : ia 
the mean time any other vegetable will there find 
its appropriate principle undiminifhed and ready to 
do its oflices in raifing it to maturity. Pliilofophers 
may fay that they have already analyzed our atmof^ 
phere and afcertained its conftituent parts ; but le( 
me aflc the queftion, if they are -certain that each of 
thefe parts are not capable of further analyzation, 
perhaps ad infinitum^ and if they can fix the ne plus 
ultra of nature's refinements, and fay where ends the 
laft fubdivifion of her works ! If not then this theory 
cannot be condemned for want of plaufibility. 
What has been- obferved of flax is fuppofed to be 
true in fome degree at jeaft as to moil other cultivate 
ed annuals. Befides it is further fuppofed, I may 
fay it is proved that a crop of one kind fo far from 
unfitting, will rather qualify the earth the better for 
the 4)rodudion of another, if the fucceffion be con- 
duced as experience direds. 

If this theory then be admitted to be well found- 
ed, the advantages of rotations of crops can be fuf- 
ficiently proved a priori ; but there is no need of 
depending on perfuafives of this kind ; the experi- 
ence of Europe, where neceffity more eminently 
than in this country, has become the mother of in- 
vention, has proved to the full convidion of all its 
pradical farmers, tliat this is to be numbered among 
the befi of modern improvements, A difierence of 
climate and of other circumftances does not prefent 
objedions to our following them in this, that is does 
in other refpeds, I wifh therefore to fee my coun* 
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trymen obferving thjcir rules in this particular with 
more exaditude. Theirs is certainly the greater 
experience, and where fpecial reafons do not forbid 
our imitating them we ought to do it, at the fame 
time that we referve to ourfelves the right of purfu- 
ing our experiments in the wider field that lies be-* 
fore us, with the ambition of Americans, refolved to 
outdo all other nations in the rapidity and acceilions 
of our improvements. The diredions jrefpedling xo^ 
tations of corps, contained in books already extant, 
are at prefent the bell guides for us. 

4thly. In the fourth divifion of the branches of 
agriculture held out as capable of improvemerit, and 
meriting our regard, we mentioned grain^ fruit and 
cattle. That certain fpecies of the produdions of ^he 
Qarth may be improved as well as degenerate, expe^ 
rience and obfervation fatisfadorily fliew us. Wheat, - 
rye, barley, oats and maile, or Indian corn, arc here 
mollly entitled to our attention : can we improve 
the qualities of either of thefe ? that we can is per- 
haps not an abfolute certainty, but while there is a 
probability let us not lofe fight of it. If we reafon 
from analogy, there is no caufe of defpair ; and if it 
can be done the value of the acquifition will be in- 
calculable. 1 (hall here make a remark, which if 
true, will be granted to be of fome importance. It 
feems to be one of the laws of nature, that fpecific 
changes in vegetables as well as animals can be ef- 
fected ; but only by a flow and gradual progrefs. 
What at firft is a mere accidental property and not 
leniibly inheritable, may by a r^^petition of impref- 
fions from generation to generation, become at lad 
confirmedly hereditary. That this is the cafe with 
regard to animals, many occurrences prove. Indeed 
we cannot in any other way rationally account for 
the varieties even of our own fpecies, diftinguilhed 
by colour, fize and other peculiarities, obferved in 
nations, tribes and families. No one will pretend to 
lay that fuch diftinftions were brought atJout in a 

Oo 
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day or a year : they miift therefore be produced as 
has be^n affcrted, by the continual and uniform ac- 
tion of their caufes. The properties impreffed on 
one generation being thus inherited in fome degree^ 
by the next, which receiving additional and ftronger 
impreffions of the fame kind from the fame caufe 
ftill operating, will tranfmit them ftill further with 
increaled efficacy, till at laft the eflfedt is carried to 
its ultimate point. 

Such confiderations will fuggeft to us the means 
of improving our varieties of grain. If they pbflefs 
like animals the faculty of inheriting qualities, of 
which there is little doubt, we fhould from year to 
year feleft the bell for propagators, and from their 
produce again chnfe the bcft, and thus continue 
without intermiffion. By fuch means purfued for 
a length of time, it is more than probable we would 
accomplifh the defired objed ; and who knows to 
w^hat degree of perfedJion fuch things may be carri- 
ed by unremitted application and care. The mid* 
die ttates of tte Union, of which New-Y6rk may be 
feledted as the chief, are without qoeftion not ex- 
ceeded by any on the furfece of the globe, as a: 
country favourable to the railing of wheat. We 
have therefore nothing to apprehend from foil and 
climate, in oppolition to our endeavors to bring it to 
the higheft degree of perfedion of which it is capa- 
ble, and this being the moil valuable produdipn of 
the earth, we Ihould fpare no pains to improTe it tor 
the utmoll poffible pitch. 

Fkuit, by which I mean what the word fignifies 
in its moll common or limited fenfe, may be improv- 
ed chiefly by making feleftions of the bell kinder 
that occur, and preferving them by grafting, inocula- 
tion and other well known methods of obtaining the 
qualities of the parent vegetable undegenerated^ if 
not meliorated, in its progeny. What valuable ac- 
quilitions lie within the range of poffibilities, if we 
pay due attention to this article may be aptly illuf* 
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Irated by fiinply pointing to recent occurrences. 
The Spitfenbergh apple, which may challenge the 
i¥oild to match it, was firfl difcovered as an acciden*- 
tal production, in the neighborhood of this city ; for- 
tunately it fell into the hands of a man of tafte, who 
made its fuperlative excellencies known to others^ 
Und gave perpetuity to its kind ; but for this acci^ 
dent it mud again have retreated into eternal obliv« 
ion. Its compeer, the Newtown pippin, though not 
fo ezquiiitely high flavored, yet perhaps fuperior in 
its ambrofial delicacy, is of fo late an origia, that 
fads relative to the place and manner of its birth 
are not yet obfcured by the length and uncertainty 
of tradition* Other kinds, fprung from American 
foil, and even from this ilate,- need not ihrink from 
a comparifon with the bed that Europe can offer* 
Among the infinite varieties of fruit which the feed 
of the apple produces, how many that would enrich 
the choiceft catalogue, muft perifh for ever with the 
limbs that fupport them, merely for want of notice ! . 
It cannot therefore be improper to recommend 
to the members of this Ibciety to be obfcr- 
vant of what nature does : ihe like an indulgent 
tnothef holds out to us her favors in every varied 
ihape, as if intent on gratifying every eccentric 
whim, as well as all the innate appetites of her chil- 
dren, however innumerably diverfified they may be; 
mixed with her coarfer works frequently a jewel is 
to be found. . Let us not then through mere inat- 
tention lofe fuch invaluable prizes when thus gratui- 
toufly dTered to us. 

The obfervations here made on the apple, may 
•with proper exceptions be applied to pears, peaches, 
plumps, grapes, goofberies and many other kinds of 
fruit, colledlions of which in their higheft ilate of 
perfedion «re capable of regaling the palate with all 
the luxuries of a paradife. 

That the breed of cattle may be improved. The 
manner ifi which this may be efieded, and the im- 
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inenfe advantages of it are fo well 'known and have 
become topics fo familiar to every ope, that it would 
feem quite fuperfluous to mention them on fuch an 
occafion as this. I Ihall therefore leave them un- 
touched excepting in one or two points of view that 
may not be fo very common. There are pecuhar 
conformations of animals beft adapted to certain pur- 
pofes ; what thefe are can only be known by clofe 
and accurate obfervatibns. By fuch obfervations it 
has been difcovered what corporeal properties in 
Iheep indicate the beft difpofitions to bear the fincft 
and largeft fleeces of* wool, and by feparating from 
ordinary flocks flieep poflefling fuch properties for 
breeders, and continuing the praAice, we have feen 
to what an aftonilhing pitch of improvement thej 
have been brought in fome European countries, even 
under difadvantages to which our climate is aftran- 
ger. ^ 

' By the fame attentions I therefore take it for grant- 
ed that the breed of other cattle may be proved with 
an eye to certain fpecified purpofes. It may feem 
fantaftical, but there is no fubftantial reafons to be- 
licve it impoflible, that we might ill the fame man- 
ner procure at pleafure a comparatively dwl^fifh oi: 
gigantic race of animals, were it an objed worthy to 
be attempted. There are however limits or barriers 
planted by nature on each fide, beyond which, va- 
riations from her general ftandard are not permitted 
to go ; on which alfo climate and other peculiar 
adaptations of circumftances have a governing in- 
fluence. But it is as certain that there is a range, 
within which means adapted to their ends may eflfed 
vilible changes in the conftitutions and afpeds of 
animals, and by flcilful management may be made 
to anfwer certain ends propofed to be attained. We 
ought therefore to examine with the niceft fcrutiny 
what particular conformations are beft fitted for the 
ufes intended to be made of domeftic animals, ^nd 
in the manner already fuggefted, to eftablilh breeds 
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of them in which fuch properties fhall be improved 
and made permanently hereditary. Among horned 
cattle for inftance, thofe of an athletid make, though 
well calculated for draft, are not the heft for milk ; 
thofe two kinds ought therefore to be feparately 
reared as families diftinft from each other. In what 
other refped -fimilar diftindions might be ufefuUy 
made, I fhall leave to the refledions of the fociefy. 

It cannot be amifs here to mention the propriety 
of domefticating fome of our wild animals, and ail 
certaining the degree of ufefulnefs that may be de- 
rived from this fource. The elk, the moofe, and 
bifqn, improperly called the buffaloe, prefent tbem- 
felves as fit fubjeds for fuch experiments. Of the 
firft of thefe our prefident, ever indefatigable in ufe- 
fiil purfuits, has commenced the trial, and it pro* 
tnifes fair to terminate fuccefsfuUy. The moofe alfo 
by his gigantic fize, by his ftrength and agility, by his 
qualities to furniih us with labor and food, as alfo by 
his defencelefs condition and danger of total extinc- 
tion, feems to plead for admifiion into the fervice and 
protedion of man. But let the obfervations already 
made be recolleded, which if well founded, fhpuld 
induce us*' not to relinquilh fuch endeavors till we 
have proved their fuccefs by trials on feveral fuccef- 
five generations of the fame ftock, and have thus 
cfFedually determined how far their nature is capa* 
ble of being regenerated and fubdued to the ufeful 
occupations and dominion of man. 

5thly. On hedges and fences I fhall only make 
^ne remark : we do not yet know in this country 
the comparitive merit of thefe. This ought to be 
afcertained ; when it is once reduced to the certain '- 
ty of demonflration, which mode of inclofing our 
fields will ultimately be the moft faving, the country 
it is to be prefumed, will adopt it. Gentlemen of 
property and patriotifm ought to confider it their 
duty not only to make agricultural e^speriments, but 
to give us the firH example of carrying into pradice 
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what fpeculative reafoning and the experience of 
other countries recommend as proper to be introduc- 
ed into our own, efpecially in regard to the article 
under confideration. The increaling fcarcity of tinw 
ber makes this an objedl of no incordiderable degree 
of importance, and the novelty of hedges among us^ 
require that famples of them be exhibited by the 
patrons of rural economy. 

Notwithftanding all th^ perfuaiives that can be 
employed to excite gentlemen difp^rfed through the 
ilate, to bend their endeavors to the improvement 
of agriculture ; notwithftanding the confefled im^ 
portance of the fubjedl, and the general confeot 
that our wealth and greatnefs as a people muft hence 
be derived ; notwithftanding it be acknowledged 
that here is a field without bounds for the difplay of 
talents and tafte, and that incentives from the moft 
amiable pafiions of the heart urge us to it ; I fear 
that we will not find the defign fully executed, if 
we wholly rely on the efforts of its fcatteied mem« 
bers. We have indeed no reafon to doubt that theit 
contributions to the fund of experiments, will be 
large and fpirited, but they will be too hetorogeniods, 
and not always fuch as will ferve completely to de* 
monftrate the fa<as moft neceflary to be proved. The 
only way by which we can fyftematically and effec- 
tually do our bufinefs, is by eftablifliing an xxperi- 

MENTAL AGRICULTURAL GARDEN. ThlS tO US Will bc 

the fame thing that a labaratory is to the chymift ; 
he with his apparatus in his room has difleded earth, 
air and water, chafed nature through all her intri- 
cate flights, and formerly deemed infcrutable mazes, 
penetrated to her fecret hiding places, explored her 
dark recefies, unlocked her cabinets^ rifled them of 
ber richeft jewels, and filled the treafury of fcience* 
What would he or could he have done if his depend^ 
ence for information had been altogether or chiefly 
on the labours of others ? It is to be prefumed that 
jR cloud of darknefs would yet enfliroud that moft: 
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ufeFul and delightful of fciences. In the fame man- 
ner an agricultural garden properly conduced, might 
be made a little reprefencative, a miniature of the 
world, and furnifh in a (hort fpace of time, more 
fads relative to the hiftory, nature, difpofition, con- 
ftitution, laws, government and general economy of 
the republic of vegetables, than could by any prac- 
ticable means be obtained from all America in a 
large portion of a century. Here exotics might be 
collei^d and naturalized, our wild, indigenous plants 
tamed, and their ufeful qualities inveftigated, every 
mode of culture tried, and the beft accurately afcer- 
tained, experiments made of whatever promifes fair 
in theory, or may, lead to future difcoveries and 
proofs of all thefe exhibited to the eye, fo that no 
one ihould have occafion to liflc any thing by ven-^ 
turing on doubtful projedts. 

This ftate it muft be confefled does not unfold to 
the philofophic world a much admired feature in the 
portrait of America. By what inflitutions for the 
furtherance of ufeful knowledge, or by what extra- 
ordinary efforts of our citizens to advance the arts 
of pcac^, truly patriotic, have we diftingdiflied our- 
felves ? A univerfity, colleges and academies we 
have it is true ; they ferve to fave us from the (hame 
of not following the fafhion of nations. Nothing 
extraordinary can be placed to our credit on their 
account. What more have we to boaft of ? How 
few of our learned charaders ftep aiide for a mo- 
ment from their profeiiional employments, to IheviT 
tbemfelves interefted in diffufing a tafte for ufeful 
philofophy and works of ingenuity. Hiftorians have 
always complimented emperors, kings, and the ru- 
lers of republics with the moft delicate panegyrics 
for their patronage of the arts and fciences, and in- 
deed the teft of time - ftiews that fuch praifes were 
the beft merited and the moft worthily beftowed. 
Maca^nas, although a renowned prime mimfter of 
one of the greateft monarohs on earthy would never 
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have left behind him a name diftinguiihed as it is^ 
immortalized by the finell writers that ever exifted, 
and the fweetefl fbngs that were ever peniied, had 
he not been the patron of genius. Even the pre* 
eminent political purity of that great man under 
whofe aufpices we rofe as a nation, wiQ not retain 
an unfullied whitenefs under every hiftorian's pen. 
The beft of ftatefmen and warriors have the blefiings 
of their memories mixed with curfes ; their deeds 
may aftonilh the world for a while, and their fame 
dazzle like the blaze of a meteor with a momentary 
glare, but the fathers, friends and guardians of ufe« 
ful arts have their untainted memories embalmed, 
an4 urn their afhes in the hearts of poflerity. As 
long as time continues its current, their works and 
their names together float along with it, and are 
gratefully recognized by ages following ages without 
end. 

The fociety of which I now Hand the reprefenta- 
tive, is without queftion the moft confequential in 
the ftate : Which befides it, receives any notice 
from abroad, or is calculated, to excite it ? Barren as 
our printed tranfaftions may appear to the prejudi- 
ced eyes of thofe who have not condefcended to 
compare them with others, I will venture to affirm 
that they have as good a complexion, and are fully 
as interefting as thofe of a fimilar kind, by which 
Europeans are climbing up to greatnefs, and afcend- 
ing the ladder of philofophiq J^me. The only effort 
we can boaft of to inftitute any thing like this efta* 
blilhment, waaan attempt foon after the revolution, 
to ered: fomething like a philoibphical fociety. — ' 
Science wa$ thus in a fhort lived fit of enthufiafm, 
propofed to be courted by our fplendid charaders. 
She was. oftentatioufly embrslcedfor a moment with 
a meretricious rapture, and immediately after with 
mercilefs wantonnefs abandoned to her fate. Where 
is the fplitary evidence in our favor of a permanent 
legitimate affection for h^r ? The extinction of this 
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fociety, therefore, if we can fuppofe it poffible to be 
fuffered to die, will be accompanied by the lad gafp 
of our reputation as a people coniideifed in a fcien* 
tific light, and with it all the hopes it has revived 
from their formerly funken ftate will be buried to 
rife no more. Exclufive of this we are totally defti- 
tute of the means of concentrating into a common 
refervoir the progrcflively acquired knowledge of 
Qur citizens on tbe all important fubjeds we em- 
brace, and many a happy difcovery mull be left like 
the flowers of the forell to perilh in ufelefs obfcurity. 
While millions lieaped upon millions are expend- 
ed to proted the interefts of the fmall proportion of 
Americans who have chofen navigation as a trade, 
certainly a little beftowed or even thrown away with 
a good intent for the promotion of agriculture, can- 
not be deemed a mifapplication of money. So far 
from being conlidered as a partial bounty, it would 
go fome way to obviate the too juftly grounded im- 
putation of an overftrained bias in favor of com- 
merce. 

' And what other inftitution can there be conceived 
more deferving the patronage of a legiflature than 
this I Has it any thing for its objed that dpes not 
diredly aim at the happinefs of mankind ? The 
leflening of labor, that firft curfe pronounced on man 
after his lofs of innocence, is its principal view. It 
afpires to the procuring of every enjoyment which 
the earth prefented in the golden age, as fung by 
poets in flrains the moil enthufiaflic and fublime. 
On fuch fubjeds the good man's meditations delight 
to dwell. The Elyfium of Pagans, the Paradife of 
Mahomet, and perhaps alfo the Heaven of Chrif- 
tians, would to the view of mortals, lofe much of 
their attradions, were not the defcriptions of them 
decorated with agricultural fceneries ; indeed they 
almoft neceflarily mingle with our ideas of confum- 
mate blifs. While paffions like demons tear the 
breaft of the politician, gnaw like vultures oq his 

PP 
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Vitals, fpread a glodto otct bis perfpedives and ns^ 
bitter his days, the heart of the philanthropift expands 
with a feraphk joy, bounds with godlike palpitations, 
and fieels emotions of extacy ineffably e^quifite as* 
bid eye roves over fields where the golden harveft 
luxuriantly waves to the wind ; where every fiirab 
and plant is loaded with dainties, where every tree 
bends under its fruit, and all things feem to invite 
i>s to partake of their bounties alld be happy. If 
then thefe things are pure, uncontaminated foon- 
tains whence human happinefs flows, furely we can- 
not contemplate them with a ftoical indifference ;. 
but as Citizens, as Chriftians, and as Legiilators, moft 
join our endeavors to cherifti and fupport them. 
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On Vetebes fVicia Saliva vulgaris J and tie BenefM 
ariftngfrom tbs Cultivation of tbem as a Summer FaL 
lowing Crop. By Robert IL Livingston,. L. L. D^ 

Prejident of the Society. 

THE introduction of a plant unknown to our foil 
and climate, and its relative value here, and 
in countries in which it has long been naturalized, 
is always important to agriculture, either as it pre- 
fonts the farmer a new objedl worthy his attention, 
or as it keeps him from entertaining falfe ideas of 
its value, and wafting his time and money upon one 
that will not repay his expenfe. 

Having obferved that vetches, or as they arcfome- 
times called, tares, were cultivated in Britain and in 
many other parts of Europe, either for feed or forage,. 
I procured from England nine bufliels, fix of which, 
are called fpring and three of turiter vetches,* 

xii JDday, 1 79^^. Ploughed alpirofs- ploughed ooer 
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jicfle of rye*ftubble ; the land a. light loam inclining 
to {and, upon a fandy bottom, foil much worn out ; 
Che preceding crop fummer rye* After harrowing 
fine, I fowed three bufhels of fpring vetches. When 
they were up, fpread fix bufiiels of gypfum^ About 
^ne fifth part of the field was on a declivity and very 
^or ; here the crop was thin, yet low and (hott, the 
xeft of the land was finely covered with a thick, clofe 
<:rop. The vines matted in each other, infomuch 
that the plants moulded at the bottom* When in 
iiiU bloflbm they were cut, about the 20th Auguft; 
ihey yielded two large waggon^loads of hay, which 
I compute at about 25 cwt. The provender ap- 
^ared to me remarkably fucculent, and extremely 
well calculated for cows and iheep. Mine was ap« 
plied to the ufe of the latter, but not having been at 
my farm fince the winter Xet ia, I can giv£ no ac- 
count of its application. 

Second Experiment. 

SOIL a tooie, flaty gravel, mixed with cl^, being 
« dry hillock, containing one acre exclufive of fome 
)partin wood. In 1793, bore buckwheat; ploughed 
twice laft April, and firft of May fowed three bufiiek 
^ vetches ; ftrewed over them when they made 
^heir appearance, fix bufiiels of gypfum. Thefe 
were defigned for feed, but the fummer proving wet 
they continued growing all through the feafon, the 
iEeed at the bottom moiddingand dropping out, while 
they blofibmed at the top fo that I could not teH 
when to cut them. Tbey fiood till O^ober ; when 
ifiretched out the plants were four and five feet long; 
but generally moulded below ^ when threflied I 
only got from them thcee j>ecks of feed of a very in- 
idifiercnt quality. 

Up(Mic<»npariDg thefe experiments with the ufudl 
increaie in England, it appeared to me that the quan* 
tity of forage obtained was not inferior to what a 
£milar ibil would have pcodoced tfaeze^ and nf cousfit 
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that bur climate is not unfavorable to the culture, 
provided we can render them more produ6live (rf 
feed ; which 1 can hardly doubt. My error was, I 
believe, in lowing them too thick, and manuring 
with gypfum, which makes every plant on which it 
operates, run to baulm. The wetnefs of the feafon 
alfo contributed to this evil, which may I hope be 
corredled by a little more experience and care. 

Upon this head, however, we are authorifed to fay 
little, but that this experiment has failed, fo far as 
relates to the produdion of feed ; but that the ge- 
neral health and vigor of the plant gives us reafon 
to hope that future experiments may be more fuc- 
cefsful. If this ihould be the cafe, and we can with 
facility raife our own feed, (its common produd in 
England being 25 or 30 bufhels to the acre) this 
plant will be extremely ufeful to thofe farmers who 
want a competent proportion of meadow, and indeed 
in another point of view to every farmer. 

If cut foriorage it comes fufBciently early to plough 
and fow wheat, for which I ftiould think it the beft 
of all preparations. The ground is fo well covered 
that every weed is ftifled : the air at the roots is 
ilagnant, and the plant being of that fucculent kind 
which feeds much upon the atmofphere, I think it 
cannot fail to add to the fertility of the foil. Mine 
appeared fo mellow and free from weeds when the 
vetches came off, that I was tempted to fow the piece 
with lucerne, which looked very fine and promifing 
when the winter fet in. 

Our Indian corn comes off too late for wheat, it is 
therefore ufual with us to fallow it with a fummer 
crfep of oats and a fmall proportion of flax ; this I 
believe to be bad hufbandry, as the corn is an ex- 
haufting crop, fo is oats, and in this way the ground 
is always growing worfe, and as it is feldom rich 
enough to bear wheat after oats, we generally fum- 
mer fallow for wheat, which is rendered by that 
means a very expenfive crop. On the contrary, if 
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we followed our corn with vetches, we fliottld be 
able to put wheat in the fame ground, and if clover 
is fown over the wheat in the fpring, and permitted^ 
to continue only two years, and then fiaHowed by 
corn, the labor of farming will be diminiihed, and 
the fertility of the land increafed by the double ope- 
ration of thele leguminous crops \n| the air, and in 
the quantity of manure that wiU be fumiihed by the 
additional ftock they enable the farmer to keep. 
As this fubjed, fo well underftood in Europe, has 
hardly been attended to here^ I will endeavor tp 
ftate the profit and lofs of two farmers, each culti- 
vating (befides their meadows) one hundred acres 
of arable land, one in the ufual.mode of'this couur 
try, and the other by the intervention of vetches and 
clover. 

Common agriculture 100 acres. Profit per acre. 
CLO acres of Indian corn, 35 bufhels at 4s. 7 o p 
20 Oats on corn ground of the preceding 

year, 20 l)ulhels at 2s. «v 2 o 9 

20 Summer fallow - - .000 

20 Wheat 10 bufhels at 8s. - 400 

20 Wheat ftubble in pafture - o i o 

100 Five years, yield per acre - /'.is 2 o 

Expences per acre for five years. 

Indian corn, ploughing, &c. .^ 200 

Oats, twice ploughed - • 100 

Harrowing, and feed, and fowia^ and har- 

vefting - - - o 14 o 

Summer fallow - • - i 10 o 

Wheat-feed and harvefting * 100 

Rent on five acres at 4s. a yemr * 100 

Balance of profit on one ^re in five years, 

or on five acres in ooe year - 5180 

13 20 
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Profit on farnnng hj intervention rf FaUow Crops b^ 
Jlead of Fallow. 

do acres Indian corn «- •• 700 

Do. Vetches 25 cwt. at %J^ - 326 

Do. Wheat 12 bulhels • 4 16 o 

Do. Clover 25 cwt. at 2/6 - 326 

. Do. Clover the fame - - 3 2 $ 

Five year's produce of one acre or — — 
one year's of five. -jT ^* Z^ 

Eo^nccs* 

Ifidian corn • - - 200 

Ploughing corn-ground for vetches o 10 o 

Seed three bufhels and fowing, &c. o 12 o 

Cutting and making hay «^ -080 

Vetch ftubble jdoughed once for wheat, feed 

and harvefting - - I 10 o 

I2lb. fclover-feed and fowing - o 15 o 

Mowing cbver paid by the fecond crop 000 
Rent 20s. or 4s. a year • 100 

To balance of profit per acre in five years 

or on five acres in one 14 8 5 

jf 21 3 6 

Thus while one farther makes il. 3$. gd. a year 
per acre, upon his hundred acres, cjeajr of expei}j(e» 
the other makes 2I. I7s.,5d. the .one gets little bet- 
ter than one hundre^, while. the other gets near^ 
three hundred a year. In the above ftatement I have 
^iven one farmer cre^ for two bufliels pf wbeat 
more than the other, fince I am perfuaded that the 
Tetch crop will improve the ground more than the 
difference, ^s the diung given to the corn will not be 
«xhau(ted by the intervention of an oat crop before 
the whc«t is fown. To this profit fhould alfo be ad- 
4ed the continued advance in the improvement of 
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the crop by the one tnode of bulbaiidrf, and the 
continued decreale by the exhaufting the land in the 
other. 

The fallow farmer has no fodder which the rota« 
tion crop farmer does not poflefs, except the ftraw 
of his oacSy which we will value at half a ton of hay 
per acie ^ he then haa from his oats on 
20 acres - - Tons, lo o a 



The fallow crop farmer from 20 acres vetches 25 o o 
From 40 acres clover . - 50 o o 

75 o c^ 
Dedutfl oat ftraw • • - 10 o o 



Superiority to fallow crop farmer Tons 65 o o 

He can thus winter at one ton a head, 65 head 
of cattle more than the fallowing farmer, and 
as each of thefe will afford at lead fix loads of dung» 
be will be able to carry out yearly 390 loads of dung 
ilK>re than the fallowing farmer ; befides that he had 
6ne exhaufting crop lefs. It will be eafy to fee what 
difference this mull make in a few years in the pro-, 
duce of a farm, and how much more it viould be 
than I have rated it at. We often alk with aftoiiifl>* 
xnent, how the Britifh farmer can afford to pay a 
guinea an acre rent ? the difficulty is folved if we 
examine the above ftatement ; fince the difference 
between fallowing and eftabliftiihg a rotation of crops 
amounts to more than the difference of our rents and 
theirs ; befides that, their produce mud be reckon- 
. ed at a higher price, I know there are fome ftifF 
foils on which it would be difficult to eftablifii the 
rotation I mention, but this fbould be no argument 
againft it where the foil will admit of it, particular- 
ly as clover and vetches may be introduced with 3 
certainty of fuccefs, even if the ground Ihould be. 
naturally poor, by the addition of only four b^fiiels 
of ^pfum to the acre^ which will indeed add r6s« a 
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year to the acreable expenfe, but it will at the fame 
time in all probability add near a ton to the produce. 
I have gone into this digreflion for the benefit of far- 
mers into whofe hands our publications may fall, and 
who have not had an opportunity of examining the 
great improvements that have of late years been 
made in Britain, by the introdudion of clover and 
&II0W crops inftead of fallow. I would not be un« 
derftood to confine my obfervations to vetches, which 
have not yet been fufficiently tried in this country ; 
potatoes, carrots, or peas, fown thin, and cut green 
for provender, may all anfwerthe purpofe, but above 
all, clover. It this lad is the only crop to be brought 
into the rotation, the fyftem mull be changed to the 
following courfe : ift. Corn ; 2d, Barley and Clover; 
3d, Clover ; 4th, Clover ; 5th, Wheat on one plow* 
ing ; by this means a crop of clover will be fubditut- 
ed to a fallow. The wheat on a clover lay will re- 
quire but one plowing, it will follow two improving 
crops. The dung whiph will be applied to the com, 
will ferve to bring forward the crop of barley, or 
oats, if that fhould be preferred to barley ; clover 
will do well with either. 

I have now in the ground one acre of winter vet- 
ches ; this looked extremely well laft December, 
but as I have not feen them fince, I know not whe- 
ther they will ftand our winters ; the refult there- 
fore of this experiment muft make the fubjed of a 
future communication. ^ 

March 16, 1796. 



Obfervations on the Smut of Wheats and the Means of 
preventing it. By Ezra L'Hommedieu, KiV^- 
Prefident of the Society. 

THIS difeafe, if it may be fo called, in wheat, 
has attraded the attention of many ingenious 
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writers on huibandry, in France and England, as 
well as other parts of Europe. In this Itate, efpe* 
cially in the weilern and northern parts, the far- 
mers are frequently great fufferers by the fmut ; the 
defign of this paper is to lay before the fociety the 
conjedures which have been made refpeding its 
origin, and the modes of prevention, together with 
the methods nfed for cleaning the fmiitty wheat. 

The general opinion is, chat it is a difeafe ariiing 
from the air or atmofphcre, or from unfeafonable 
cold and wet, but in what manner the difeafe is 
produced, the different writers are as^ much divided 
in opinion, as our phyficians are lefpeding the caufes 
of the yellow fever, or many other diforders among 
us* The operations of nature are fo fubtile in moft 
cafes, in the production of difeafes in the animal as 
well as the vegetable creation, that we muft apply 
the i^emedy before we can inveftigate the caufe. 
By many experiments which have been made, it is 
probable this diforder in wheat is contagious. It is 
obferved here as well as in Europe, that fmutty 
wheat generally produces the like kind. From 
which obfervations many experiments have been 
made to exclude the fmut from the grain to be fown, 
and fo far to dellroy the fmut, that the wheat will 
not be affeded'by it when fown, fn Young's An- 
nals, vol. X. page 231, we have the following experi- 
ments, which may be ufeful to farmers of this ftate, 
whofe fields are fubjedt to raifing fmutty wheat : 

December 7, 1787. Sowed fourteen beds witli 
the fame wheat feed, as black with the fmut as ever' 
I faw any. 

Ko. I . Soven dry nothing done to it, had 

3. Wa(hcd well in clean water, had 

3. do. in lime water, had 

4. do. in a Ife oC wood aflie«, had 

5. do. in arfenic and fait mixture, had 28 
(>. Steeped in lime water four hours, had 
7. do. in (ye four hours, had 
8* do. in arfeoicfour hours, had^ 
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fmutty can. 
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do. 
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do. 
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do. 
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do. 


3 


do. 
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do. 
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do. 
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in lime water twelte houn, hid 6 fmuttj ctn* 

in lye twelve hoursi had o do« 

in arfenlc twelve hours, had 4 do. 

in lime water 24 hours, had o do. 

in lye twenty-four hours^ had o do. 

in the arfcnic 24 houra, had 5 do* 

I have feen a receipt of Mr. J. Harvej,' of Wor- 
cefterfhire, in England, to clear fmutty wheat, which 
is worth noticing : he fays, *' We take fo(ne of the 
redeft marl, or clay, and dry it in the oven, after, 
drawing bread our, and when dry enough,, we 
powder it in the cider-mill, as being the quickeft 
way, to fine flour, and put it in an old tub or fuch 
thing, in the barn, and when the threflier has 
fpread about twelve fheaves on the floor, he takes 
about a pint of the powder and dreflcs it chiefly oa 
the cars of the corn, through a hair fieve. During 
threfliing, the red dufl predominating, keeps the 
ftnut from taking effed. If the fieve is fine through 
which the dufl: was pafled, it will all blow away in 
winnowing, and the wheat will be fo free from it, 
that no man can tell it has been marled." 



Obfervations on Cankerworms^ and tbe Meant of pre^ 
venting their EffeSls. By Samuel L. Mitchell, 
Af. jD. Secretary of the Society. 

FEW fubjeds on rural economy more ferioufly 
deferve our attention than the hiftory of the 
infeds which infefl. our fields and gardens. The 
alarming accounts that we hear from almoll every 
quarter of our country, of the ravages committed 
by thefe creatures, are fufficientto call our attention 
to the means of preventing the further extenfion of 
their mifchief. No method bids fo fair to accom* 
plifli this end, as a colledion of the fads refpeding 
the life, fubfiftence aad propagation of each fpecics j 
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and fortunately, fo many of ihc members of this 
fociety refide in the country, and the produdions of 
their farms are in fo many ways injured by fome or 
other of the infed tribes, that the means of acquir- 
ing the neceflary information, requires but an ex- 
amination of the appearances that prefent them- 
felves, on the fpot, and the arrangement of thefe 
into a regular narrative. 

The economy of nature as it refpeds this part of 
the creation, is very remarkable. The number of 
infeds known, perhaps furpafles that of all the reft 
of the animal fpecies put together ; and if to thefe 
we add the unknown, as doubtlefs a large propor- 
tion of them remain unnoticed by us, we fhall find 
by far the moft numerous clafs of animals referable 
to this head. Yet vaft as their numbers and great a& 
their multiplicative powers may be, it is bighl/ 
worthy of obfervation, how few of them are any 
how immediately ferviceable to man. When we 
have mentioned the honey-bee, the filk-worm, the^ 
gall, vermes and cochineal infeds, and the Spanifh 
fly, we are nearly at the end of the catalogue, and 
the reft, if not diredly noxious to man, or to the 
plants and animals ufeful to him, are however of 
fo little importance, that for ought he knows, they 
anfwer no dire^Iy ufeful purpofe to him in this* 
fyftem of things. 

In the politics of nature, however, it muft be 
owned, they feem to have their employment ; for 
they feed upon living vegetables, and thereby keep- 
down their lop luxuriant growth, which might .oth- 
qrwife over-iun the earth, to the great inconven^ 
ience of man and other creatures ; they devour 
dead and putrefying animal and vegetable fubftan- 
ces, and thereby tend to keep the air wholefome 
and clean ; they afford food to thoufands of birds 
and other animals, who conftantly prey upon them ; 
myriads of them dying in or at the furface of the 
earth, contribute to manure and fertilize the ground^ 
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and thus aid vegetation ; and fome of them aw 
highly valued as articles of diet by man himfelfx 
Nor ought it to be forgotten that if life is a ^bleffing 
atall, the comforts and enjoyments of animated ex- 
iftence are thus infinitely extended and diverfified, 
iince the beetle that dwells in the muck of the 
."Way -fide, and the fpider who abides amidft the 
darknefs and dampnefs of a cellar, appear tapoflefs 
their proper fliare of happinefs. 

Although fo few of them are ferviceable to man- 
kind, their hiftory is ftill very interefting, parcicu-^ 
larly fuch of them as infeft the plants and animals 
which we are moft defirous to rear and cultivate^ 
and there is work enough ^f that kind yet remain- 
ing undone to employ all the diligence and acute* 
nefs of the Swaranr>erdams, Lifters, Reaumurs, De 
Geers and Von Rohrs of our times : fortunate if by 
their labors we could fecure our wheat from the 
ravage of the fly ; our grapes from the deftrudion 
of the gryllus ; our grain from the erofion of the 
"weavil, (urcuHoJ and our orchards from the fpoiling 
of the cankerworm, (pbalcena,} 

Thefe refledtions are intended as an introdudion 
to a few fads that have lately occurred to mc on the 
fubjed of the laft named infeft, the inveftigation of 
whofe way of life may lead us poffibly to fomc 
method of deftroying it, or at leaft of preventing 
its deftrudive effeds. They are not offered as a 
complete hiftory, but as a feries of fads tending 
toward an hiftory. 

This animal is of that kind called a miller, Cpba^ 
ItenaJ and like many others of that family, ftjems 
to be an infed of the night. In the day time it 
conceals itfelf in holes and fpaces under the loofe 
and Ihaggy bark of the apple-tree, and may be 
cafily found by fearching. The male has wings 
which enable him to fly, but the female appears to 
have no wings at all, and therefore muft afcend the 
tree by creeping up the body. The fpecimcns of 
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the infc<a herewith prcfented, will confirm the truth 
of this obfervation. I have feen them as foon as the 
a5th of March this year, in great numbers in an 
orchard at Newtown, and at that very early part of 
the feafon, their time of copulation had arrived. 

There is a provifion in nature for fupplying with 
food, every fpecie^ of animal, at its proper time ; 
and the arrangement in this cafe feems to be, that 
the hatching of this brood of young ones fhajl coin- 
cide with the budding and growth of the apple* 
tree leaves. By an inftinft o£ the parent, her eggs' 
are laid in fuch a place as will furnifh to her proge- 
ny the aliment moil nutritious and agreeable to their 
conftitucion : and accordingly on the day above 
mentioned, the female was feen crawling along 
towards the extremities of the twigs, to be there 
ready to make her depofit and die. Thus as foon 
as the leaves unfold and fprout forth, the worm 
burfts from the egg ;.fince the fame degree of heat 
which caufes the one to vegetate, ferves to vivify 
the other. The tender and expanding foilage, thus 
attacked by its enemies, then keen and voracious, 
can neither minifter to the wants of the bloflbm, 
nor perform its perfpiratory nor lefpiratory fundlions 
to the tree. Whatever endeavors the tree may 
make to get the better of the foes which befet it, is 
accompanied with a proportional growth on their 
part, and probably an increafe of their numbers ; 
and if by an extraordinary effort, the flowers fhould 
open, they will be very likely to fliare the fate of 
the leaves ; or if young fruit fliould be produced, 
there will be fcarcely any chance of its advancing 
toripenefs. 

Robbed thus of its leaves, bloflbms and fruit, an 
orchard can be of little value to its owner. The 
growth of the trees is checked, the branches grow 
dwarfifli and ihrubby, and mofs and other paralidial 
plants take pofleffion of the bark. Preyed upon in 
this manner, fome trees are deltroyed in a few fea- 
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fons, while others of a hardier kind, linger along for 
a dozen years and more. And lamentably it too- 
often happens, that the orchard, of which the cank-* 
erworms have once taken pofleiEony continues ever 
afterwards to be their habitation. 

Mr. Forfkall (3. Amenitat. Academ. p^ 294) has 
enumerated twenty fpecies of in&dls which feed up* 
on the apple-tree ; and of them, feventeen are pba^ 
lanas (millers ;) nor do I believe thefe are the whole ; 
yet it feems to be pretty evident that the united 
mifchief of them all, does not equal the ravages com- 
mitted by the cankerworra alone. A long and regu- 
lar enumeration of troublefome and deftruiEiive crea- 
tures of this clafs, is given by Mr. Baeckner, in his 
Noxa Infediorum. (Ibid, 335.) 

From the fafts ftated, feveral inferences may b« 
drawn, refpeding the prefervation of orchards. In- 
fers in their full grown ftate, or in their laft ftage of 
metamorphofis, frequently eat not at all, and feldom 
do much harm ; their dellination during that portion 
of their life, being not fo much to preferve the indi- 
vidual as to continue the fpecies. Nothing then is 
*to be apprehend from the parent infeds in the earl7 
part of the feafon, which die in a very Ihort time 
after propagation. 

The male infeds, though furnifhed with wings, are 
to be very little regarded ; for although they flit 
about in fwarms and thicken the air, the trees can- 
not be injured by them, as they neither devour the 
leaves nor leave behind them any of their breed. • 

But the method of prevention will depend upon 
keeping the female from afcending the tree and pla- 
cing her young at the extremities of the twigs. As 
ihe is de{!itute of wings, and does not appear to be 
carried by the male, there is only one way by which 
ihe can afcend the tree, and that is by creeping up 
the body. If flic winters in the earth, whatever has 
a tendency to deftroy her there, or to obftrud her 
courfe to the tree, or her paflage up it, or her congrefs 
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viih the male afterwards, will be conducive to the 
end. The pradice of tarring and of putting other 
impediments to their afcent, upon the bodies of trees, 
is therefore well judged and proper, but muft be 
employed fo early, as to prevent the rifing of the 
females, otherwife it will be ufelefs ; for although 
the males may appear to defcend from the trees to 
the earth, and to move about in all diredions, yet if 
once the females get into the tree, it feems as if they 
never go down, until they quit their hold after death* 
The deilrudion of a few of the winged ones, or males, 
then by the tar, when daubed on late in the feafon, 
is of little confequence, and incapable of producing 
the expedled effe<ft. 

Having obferved the female, as well as the male, 
as early as the 25th of March, to lurk under the por- 
tions of dead bark, which cover the bodies of the 
trees, I have no doubt that the fcr aping off all thefe 
liftlefs fragments of rind, would be a very beneficial 
pra<3:jce« By doing this feveral valuable confe- 
quences. would enfue : i. The afcertt of the female 
would be much more diflScult on the fmooth bark, 
than at prefent amidft its roughneffes ; and exhauft- 
ed by fuch a fatiguing journey without refting pla- 
ces, ihe would probably fall off before (he had climb- 
ed to the boughs. 2. The means of concealment 
being thus taken away, obfervation could be made 
with more accuracy and lefs trouble than at prefent, 
concerning the progrefs fhe made, and how her mo-i 
tions correfponded with the temperature of the wea- 
ther, fo that methods could be devifed and adopted 
accordingly for preventing her afcent, or for her de- 
flrudtion. 3. In like manner fhe would be more ex- 
pofed to the blafts of wind, and to the alternatbns 
of cold, which might both have a tendency to diflodge 
her ; as for inftance, during this very feafon, after 
two or three days of very warm and beautful wea- 
ther, after the arrival of robins and feveral other fpe- 
cies of migrating birds, and f welling of lillach-buds, 
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there began on the night of the 26th of March, a 
furious northeadwardly gale of wind, attended with 
a fall of fnow and bail, which lalled forty-eight 
hours, and was more abundant than any we had ex^ 
perienced during the winter. In fuch a time, there 
is no doubt in my mind, that if tnele infei^s had not 
been proteded by the fhrcds of outer dead bark, 
they mud have become torpid by cold, and then 
been blown from the tree and perifhed in the (how. 
4. If any of them, which is not an iiiiprobable fup-i 
pofition, pafs the cold feafon under this fhelter, hy 
fcraping the trees their wintering place will be de- 
ftroyed. 5. Many of our migrating birds hve upon 
infeds ; thefe latter, by the propcnfity of their na- 
ture, hide themfelves as much as poflible from their 
deftroyers, and thus prefer ve their lives : on remov- 
ing the.flips of ufelefs and decayed bark, which may* 
be done without injury to the tree, the female in- 
feds on their whole journeyAip wards, will be expoied 
to the view of their enemies, and doubtlefs fufier 
thereby great diminution of their number. 

It is a vulgar remark, *' Mufcos et mufcas legate 
cui^ aluid nonfuppetit negotium^^ and the idea of un- 
worthinefs or infignificance, generally aflbciated with 
tbefe and fimilar enquiries, has deterred many ob- 
fervers from communicating and publiihing tbeir 
knowledge For my own part, I am quite iatisfied, 
however mean and little tbe caufe of our calamities 
may be, that caufe, when it lays wafte the produc- 
tions of the earth, fruftrates our agricultural labors, 
and deprives us of the enjoyment and reward we ex- 
peded from both, merits the inveftigation of all, 
whofe capacity and fituation enable them to note 
fads. On this occaGon I am happy in following 
the example of our ingenious member, who has with 
much difcernment and ability, defcribed the wbeat- 
infed or HeflTian fly, (Mr, Havens, Agricultural 
Tranf actions ^ New-lork, part i,) and of our worthy 
Vicc-Prefident (Mr. L'Homraedieu^ who has giveu 



i 



On preferving and propagating Trees, 321 

us fome notices of the infe€t deftruftive to the thorn 
and cherry trees in Suffolk county, flbid, part 2,) 
and from whom we expedl further information ; con- 
cluding m the fentiment of our excellent and patri- 
otic Prcfident, (Mr. Chanceftor Livingfton) "that 
the man who has taught us to guard againft the rava- 
ges of noxious infeds, will be remembered with gra- 
titude as the benefactor of fociety." 

March 30, 1795. 



On preferving and propagating Trees^ 

THE committee appointed to report on the beft 
mode of preferving and increafing the growth 
of wood and valuable timber, refpedfully fubmit 
to the fociety the following obfervations : 

I. In tbofe parts of the country where wood and 
timber are fcarce, the wood lands ought to be in- 
clofed, to guard the young growth from cattle and 
ftieep. 

^ 2. If the woods are old arid decaying, it is mod pro- 
fitable to clear the land and let it lie for a new 
growth. In clearing fuch lands, it is bell to cut all 
the trees, great and fmall, that the young trees may 
have an equal advantage of fun and air. There will 
be no^need of pruning or thinning the growth, for if 
kept in fence, the trees will take care of themfelves ; 
nature in this cafe will do all that is required, and 
much better tnan art and labor. 
• 3. This mode of propagating wood and timber is 
profitable, efpecially on poor land, which cannot be 
]put to other ufe. About twenty years ago, one of 
the committee purchafed ten acres of poor, light 
land, at 21 dollars an acre, which had juft been 
cleared of the wood. Not being enclofed the young 
wood was much injured by the cattle ; but a growth 
of trees has notwithflanding overfpread the land, and 

Rr 
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gnd it is Jiow .worth, irooi (bie circomftaAce alooe^ 
^bout 12 dollars an acF€. 

4. £xpeiience teaqhes that when young fprouts 
have been nipped i^ battel) tby cattle, if the land 16 
defigned for a growth of timber, it is teA to cut all 
the fprouts that have been iaJAired» clofe to tha 
ground : new fprouts will then ihoot up in a ftrait 
diredion ; by thift means ois^uy hoop-poles may* be 

♦ cut to advantage. 

5. Woods ought not to be thinned too much. If 
they are made fo open as to admit the rays ot the fun 
to the earth a fward will foon cover it, which will 
prevent the growth of the trees, and caufe them to 
decay. To prevent this the wood ftiouldbe fenced, 
and the thick growth from the nuts and acorns ^iM 
foon deftroy the grafa, and jMrefetye the earth light 
and moid. 

6. The foregoing rale b parUcularJy applicable to 
fbrefts intended for fuel, in which a rapid growth 
and large quantity of wood is de.fired. Son>e more 
latitude may be qfeful in cultiyatiag.wood for dura- 
ble timber ; as experience fhows that wood growing 
in thick ihade and a moift air, is not fo ^%):d «$ that 
which has the bene6t ,of the fun ^d /re,e juf . 

7. It is probable that much poor and wqrn out 
land in this country would, if apprppri^ed to the 
laifing of wood folely, become very proJBitaMe. Few 
experiments have yet been made among us : but the 
praftice of Eqropeans .will go far to fettle tl^is point. 
Ic is found in Europe, that tranfpl^nted trees will 
Hot gTOW as well, nor as ^large and thrifty, as thofe 
which grow from the nut, acorn, or feed ; ^nd that 
the latter fucceed beft, where the leaft labor is be- 
flowed in preparing the land. Oaks are beft pro« 
pagated by leaving the acorns on the furface of tlie 
ground, covered by the grafs ; but in this wapr, the 
acorns are cxpofed to be .devoured by animals. To 
prevent this, it is recommended to preierve them 
through the winter/and plant them in t;bciQUowing 
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manner ; firit makd a bed of loftih about fix inchesr 
deep ; on ibis pknt the acorns about two inchev 
deep ; over them lay another btd of fix inches of 
earth *y ovier that another layer of aeorns, and fo on, 
as far as occafion requires. The whole mu(t be fo 
covered with earch, as to preferve them from the 
froft. Early in the ^^^^z^ the bed is to be opened, 
Di^hen the acorns, which vtill have begun to fhodt^ 
are to be planted about a foot's diftance from each 
other. 

8. Another mode of planting them, is, to dig a 
fmall hole with a pick-axe, and drop the acorn, co- 
vering it with earth. This is a Very fimple method ; 
but care muft be tak-en not to bury the feed tod 
deep: two inches is found to be the beft depth. The 
lefs covering the better, provided the acorn is fecur- 
«d from birds and other animals. 

9. Another pradice is to pare the earth with a 
J)lough,and plartt the acorns in rows, covering theni 
vi^ith the turf. This is not a great deal of labor, and 
will fecure the acorns from animals. One drops the 
acorns while another covers them. The diftance 6f 
the rows may be at any man's pteafuue ; but th^ 
thicker the trees, the fooner will the ground be fhad** 
•cd, and the turf deftroyed. A^ the young trees ad- 
vance, the weaker ones will die, and the vigorous 
and thrifty only furvive. Nature thus will fuper- 
cede the ufe of the pruncr's hand, 

10. As wood for fuel and timber is becoming 
fcarce and dear, along the fca-coaft of thefe flatea^ 
the committee would recommend that fome fteps be 
taken by the fociety, to encourage the cultivatioft 
of trees. It is probable that great nuail^ecs of old 
fields might in this way be converted into very pro- 
fitable lands. It is a circumftance that deferves par^ 
•ticular notice, that vegetation is ordained to be the 
natural fertiliser of the earth ; and it is a happy ar- 
arangeraent in the economy of nat^ire, that tbe moft 

^ H&ful of vegetable produdions,. furniib thas £&rtilit|r 



3^4 



On Natural PraduSlions. 



in greateft abundance. Grafs contributes to enrich 
land mqch more th^n weeds; and ufeful foreft-trees, 
by the leaves they depofit every autumn, create a 
deep rich mould, that benefits the earth much more 
than ufelefs (hrubbery. 

Hence trees planted on impoveriftied fields, will, 
as they grow, furnilh the earth annually with a.por- 
tion of vegetable nutriment : and tlie land, while 
it fuftains a valuable foreft of wood, is continually 
growmg richer, and fitted for cultivation, when the 
wood fhall be taken off. 

This beautiful order in the vegetable worlds feems 
to refemble the harmony of the moral fyftem, in 
which duty and intereft are invariably, conneded. 



^n Account offome of the Natural ProduSliom of the 
Wejlern Part of tbir State ; In a Letter to the Secre- 
tary. By John W. Watkins, Efq. 

DESIROUS of making ufeful my obfervations on 
the natural produfls of the new fettling part 
of this ilate, I tranfmit you famples of fuch of them 
as I have collected, and judge worthy the attention 
of the agricultural fociety: 

Encloled in the paper marked number one, is a 
fample of what is <:alled winter-grafs; part colle6led 
the laft fummer, and part in November ; alfo, fome 
loots of the grafs in vegetation. Thefe famples fu- 
percede the neceflity of a defcription of the foilage. 
Growing in ftools like wheat, the roots being flender 
and taking but light hold of the earth, it requires a 
nourifliing and light or loamy foil to vegetate in, of 
courfe it is in general found, and there only thrifty, 
in beach and maple lands, which are commonly clay 
or marl bottoms with a more or lefs covering of light, 
loomy, vegetable mould. The winter feems to make 
no impreffion on this grafs, I have feeh it look thrift 



On Natural ProduHions. 325 

ty and green among other grafles which the froflrhad 
deftroyed. When the fnow leaves the ground in the 
fpringit furnifces a nourilhing pafture that cattle are 
fond of. I am incHned to believe it would make a 
valuable feed for fheep who want green food early in 
the fpring, ihould its juices be found congenial to 
their conftitutions, as it is faid to poflefs fome medi- 
cinal properties, 

Enclofure No. 2, contains a fample of the wild 
pea. The bloflbm of it is purple mixed with white, 
the pod flat, exceeding an inch in length, the feeds 
fmall. I judge it to be a perennial, as it grows in a 
meadow of mine which has for feveral years been 
cut before the pods opened to difcharge the feed. It 
requires rich and moift land, and is generally found 
where there is ftrong grafs or weeds by which it can 
be fupported. For pallure it affords a feed cattle 
are fond of, but it would not be profitably ufed that 
way, as when fed down it appears to take a long 
time to recover its growth. Its excellence is as a 
fodder, for which it is preferred to clover for nourilh- 
ment, and over which it has this advantage, that 
when cured in proper time the ftalk is not as brittle 
and the leaves do not pulverife as readily as thofe of 
clover, as may be perceived by the fample. I con- 
clude it would be bed mixed with timothy or fome 
kind of grafs that has tall and flower ftalks, to which 
the tendrils of the. vine can fallen, and enable it to 
have the mod profitable growth : In fuch a fituation 
I have feen it four feet high. I regret that my peo- 
ple have difappointed me in not coUeding fome of 
the feed as I had dircded. 

Enclofure No. 3, contains the ^^rf- ^^?r j of a grafs 
of the culmiferous kind ; the leaves are long, about 
half an inch wide, terminating in a point, and grow- 
ing from the roots : the flower ftalks are numerous, 
about two feet in length, flender, and having each a 
fingle head. This grafs when rubbed, has an agree- 
able fmelU I met with it at a farm-houfe, and was 
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inft>rmcd tliiat' it had becA fifft nWiced laffi year, ari J 
wais faf^fed to have been brought by fome birds; 
iobfervcd k growing at the fide ola hill of clay land. 
The peculiar property attached to it by the farmer, 
wasy its abiKty to rtfift a dry feafon, as he had no- 
ticed it to be in full verdure during the uncommoA 
drought the laft fuihmer, when the other graffes 
"were perifhing. The great quantity of feed it proi- 
duces-^ and the abundance of leaves, make it a very 
XTOuriftring pafture, to which ufe it fiiouM be applied^ 
as it very eafily (heds its feed. 

Enclofure No. 4, contains the roots, flowers and 
leaves of ipecacuanha, which grows abundantly in 
many parts of the c<>untry. How far its properties 
Inay render it ufcful, experience m the ufe of it caii 
only determin^e ; it is to be defired it may, and fu- 
perfede the neceffity of importing. It is laid not td 
be as ftrong as the inaported : this may be owing to 
Its not being cultivated, or growin'g nrtder the (hades 
of a foreft ; it tmj it the feme trtoe have balfamic 
virtues, ariling from a diftereih:e of foil and cKmate, 
the imported has not ; the Peru arid Brazil ipecacu- 
anha differ in this refped. I haVe been informed 
the Indians ufe an irifufion of it in fpirits (pradHfcd 
aflfo by fome of the prefent inhabitants) in a violent 
bihous remittent fever, which generally feizes (he 
l^atient with violent pains i« the head, batk attd 
limbs, a tenfe (kin, fick ftomach, infatiable^ thhff, 
and when not early i»^lieved, with ffrong convulfive 
affections, a yellow (kin, fucceeding evacutffionSi 
which they firft endeavor to effcd by fweatrng. 

No. 5 enclofes famples of the Indian hemp, in its 
flowering ftate, having completed its growth and ri- 
pened its feed, arid the cortex of a rotten ftalk ; afft 
fome of the feed. Whence it will not be neceflary 
to give any defcription of the plant, although efleri- 
tiailly diflfercnt in appear^rnce from the common kintf. 
The fibres of the bark are very fi^ne, ftrong aud of a 
light colour ; I do not apprehend it wiH be as proper 
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as the common hemp for cordage, )>ut for fopae Jcinda 
of linen, ftockings, canyais aad im^ .oords, it may 
be found fuperior, from its fuperior (Irength. Lipen 
aAd Ujties made jof kiiave been found Rrong and dux;a- 
Vie. It grow3 i^ wet rich Jand : I have feen it grow- 
ing wliei:e tbe water ^remained on the land near ^ve 
months, and ha.ve been informed it is not an apnual,, 
which I am iocjined to believe^ from the long time 
£>me land pirodacingk, is under water ; which cir- 
cumdance induces me to fuppofe itfimilar to a kind 
I have been told grow* in fome parts of the Ruffiaa 
4ominion^, wliich is fown every five or fix years. 
§h0iuld it ibe found ufeful, it has the advantage of 
f^rni{hi,nga pcodud ixofa lands ui^t from their wetr 
nefs for any other cultivation, as the feed may there 
bie dcppfited in the lafi: of the dry feafon for the next 
y€|ar*8 growth, by a harrow. It may be objefted 
that the feed would rut by being a long time under 
Vater, which is anfwered by their being in an upcul- 
tivateid ft^te of vegetation, Ihed from the plant in the 
feil, ^d remaining part of the winter and all the 
fprinig under water. 

I ;epdeavOkred to inform mj^lf refpe6li;ig the rice 
of the laKes, but could not difcover it was any where 
^o be met with on this fide lake Superior, where it 
it is faid ts> grow in abundance m the water, the lur 
^ans uftng it for foqd* Upon the purple dye made 
ufe of fby the Indians for ftaining the quills on their ^ 
belts, Jfxj enquiries were notiatisfaftory; fomein- 
f5>rm?^tiQp leading to a belief it was procured from ^ 
root ; other information t.hat it was procured from 
herploc^ aivJ black alder barks, which is known to 
be )vhat they ftain their baflcets red with. Alder 
produces a rich yellow ; hemlock, a deep red ; duly 
compounded they may produce a bright red, or ^ 
purple. 
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Means of prefsrving Mildewed Wheat from injury. 
Communicated by Mr. L*Hommedieu. 

*• A FINE piece of wheat being lodged by heavy 
XJL rains, and being foon after perceived to be 
infe<Sed with the mildew, was cut, though in a per- 
fedly green (late, namely, about three weeks be- 
fore the ufual time of cutting. . It lay fpread abroad 
upon the ftubble until it became dry enough to pre- 
vent its caking in the ftieaf, when it was bound and 
fet up in Hacks. The refult of this treatment was, 
the grain, though fmall, was of a fine colour, and 
the heavieft wheat which grew upon the fame farm 
that feafon, owing, no doubt, to the thinnefs of its 
ikin. What appear^ more remarkable, the ftraw 
was perfedlly bright, not a fpeck upon it. The 
idea of the judicious manager in whofe prafticc this 
experiment took place is, that cutting the crop ** as 
foon as it is ftruck kills the mildew," and on this 
principle he pradices himfelf, and recommends in 
general terms the cutting of mildewed wheat ** as 
loon as it is ftruck." It is well underftood that the 
(ap or nutriment which is in the ftems of corn that 
is cut unripe, circulates to the ear, and fills the 
grain in the fame, or in a fimilar manner as it would 
have done, had the ftems remained upon their roots: 
Hence the advantage of cutting mildewed wheat as 
foon as it is infedled with the difeafe feems to be, 
that, by thus ftopping the difeafe, the nouriftimcnt 
in the ftraw pafles to the ear in a pure, untainted 
ftate." MarJhaWs Gloucejlerfhire^ v. 2. p. 54* 

When the wheat-ftem has a very particular caft 
of colour of bluifti green, it is furely affedled by the 
mildew. Toung's Annals^ v. j, p. 332. 
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Method of curing Difeafes of Fruit Trees ^ ISc. 

Commuhicated by Mr. L'Hommedieu. 

•* DireSlions for making a Compojition for curing Dif^ 
eafesy Defe£lsy and Injuries in all kinds of Fruit 
and Forejl Trees, and the Method of preparing the 
Trees and laying on the Compojition^ by William 
Forsyth." 

" nPAKE one bufhel of frefli cow dung, half a 
X bufliel of lime rubbifli of old buildings, (that 
from the ceilings of rooms is preferable) half a 
byfhel of wood afhes, and a iixteenth part of a 
buftiel of pit or river fand ; the three laft articles 
are to be fifted fine before they are mixed ; thea 
work them well together with a fpadc, and after- 
wards with a wooden beater, until the ftufF is very 
fmooth, like fine plaifter ufed for the ceilings of 
rooms. 

•• The corapofition being thus made, care muft 
be taken to prepare the tree properly for its appli* 
cation, by cutting away all the dead, decayed and 
injured part, till you come to the frefli, found wood, 
leaving the furface of the wood very fmooth, and 
rounding off the edges of the bark with a drawknife, 
or other inftrument, perfedly fmooth, which muft 
be particularly attended to ; then lay on the plaifter, 
about one eighth of an inch thick, all over the part 
where the wood or bark has been fo cut away, fin« 
ifliing off the edges as thin as poflible j then take a 
quantity of dry powder of wood aflies, mixed with 
a fixth part of the fame quantity of the aflies of 
burnt bones ; put it into a tin box, with holes in 
the top, and fliake the powder on the furface of the. 
plaifter, till the whole is covered over with it, letting 
it remain for half an hour to abforb the moifture ; 
then apply more powder, rubbing it on gently with 
the '*hand, and repeating the application of the 
powder till the whole plaiftet becomes a dry, fmooth. 
furface. S f 
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" All trees cut down ne^r the ground fhooldliave 
the furface made quite fmooth, rounding it oflfin a 
linall degree, as before mentioned, and the dry- 
powder direded to be ufed afterwards, ihoulu have 
an equal quantity of powder of alabafter mixed 
with it, in order the better to refill the dripping of 
trees, and heavy rains. 

" If any of the corapofition be left for a future 
cccafion, it fliould be kept in a tub, or other veflel, 
and urine of any kind poured on it, fo as to coyer 
the furface, otherwife the atmofphere will greatly 
Ivurt the efEcacy of the application. 

" Where hme rubbifh of old buildings cannot be 
esfily got, take pounded chalk, or common lime^ 
after having been flacked a month at leaft. ' 

•* As the growth of the tree will gradually afFe<3: 
the plaifter, by raifing up its edges next the bark, 
care fhould be taken, where that happens, to rub 
it over with the finger, when occafion may require 
(which is beft done when moiftened by rain) that 
the plaifter may be kept whole, to prevent the air 
and wet from penetrating into tlie wound/^ 

Royal Gardens^ Kenfington^ May i, 1791. 



ON MANURES. 



Tbonghts on Lime and Gypfum ; By Chancellor Liv* 
INGSTON, Frefident of the Society. 

I SOME years ago fubmitted to the fociety a few 
experiments on gypfum, and ventured to offer a 
theory, which I thought might tend to reconcile 
the various extraordinary phenomena attending its 
operation. I have the pleafure of finding that mj 
own experience and that of others add weight to 
33py»conji5^ur€8» Dr. Mitchell, who has employed 
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Jbme time and attention in inveftigating the fubjed:^ 
appears to h^ve done me the honor to adopt my the* 
ory, when he informs the fo<?iety^ that " The leading 
idea in his fyftem^ is, that when gypfum does good^ 
it is by virtue of its own decompofition^ and that 
this is eSeded by the prelence of an alkali in the 
is^a^ which takes away the fulphuric acid, and aU 
lows the feptic (nitrous) acid to combine with lime 
into calcaripus nitre/' My own idea, as I have 
fince ftated, has always been, that the efFed of 
gypfum as a manure^ depends upon a repeated de- 
compofition and renovation of the felenite : The 
fir ft by the acids uniting with an alkali ; the feconi 
by the attradion that fublifts between the cauftic 
calcarious earth, and fuch acids as the air contains. 
Whether thefe acids are the fulphuric, phofphoric, 
nitrous, or carbonic, I am unable to fay, I am led 
to believe, that the acid and alkali by which the 
gypfutn undergoes this alternate decompoiicion and 
renovation is prefented by thofe fubftances floating 
in a gaflious form in the air, rather than by any 
thing contained in the earthy having found from 
repeated experience, that the fteep fide of a barren 
fand hill, turned up confiderably below the vegeta* 
ble mpuld, will produce good clover with gypfum. 
If the alkali exifted in the earth, I can conceive no 
reafon why the acid (hpuld not form an immediate 
combination without the intervention of gypfum. 
The ufe of the plaifter of Paris confifts, in my 
opinion* in arreftmg. alkaline clouds or vapors by 
means of its acid» and afterwards fuch as are acid 
by its cauftic, calcarious bafe. In this way from the 
irregularity and uncertainty of the approach of thefe 
vapors, we may account for the rapid operation of 
gypfum at fome times, and for its lying at others a 
long time in the ground without producing any vifi^ 
ble effeds ; and for its doing no injury when ufed in 
large quantities, and for the efFed of the fmalleft 
that can be evenly applied. This would neceflkd- 
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ly happen if the materials for its decompolition and 
renovation exifted in the atmofphere, only in fuffici* 
ent quantity to aft upon a fmall proportion of the 
gypfum. Nor can plaifter of Paris operate as a fti- 
xnulant, for in fuch cafe the larger quantity would 
deflroy plants, or the fmaller be of qo comparative 
ufe. I have feen wheat growing in a hogfhead of 
gypfum ftanding in a moift fituation, apparently in 
the nioft perfeft health and vigor, and have fpread 
it on fpots at the rate of a thoufand bulhels to the 
acre, over plants, without finding that they were in- 
jured by it, though it is well known that one buihel 
fpread over an acre of poor land will have a very 
powerful efFeft. The abfolute inefBcacy of gypfum 
near the fea, can I think, be accounted for in no 
way fo naturally as by fuppofing that the calcarious 
bafe of gypfum after it has parted with its fulphuric 
acid, unites with the muriatic acid, with which itis 
known to form a mucilage which the fifft rain will 
carry off ; whereas with every other acid, it unites 
into a felenite in a great meafure infoluble in water. 

I have been induced to touch upon this fubjeft to 
guard againft adopting an opinion (which feems to 
derive fupport from Mr. Peters' very valuable pam- 
phlet) that gypfum afts merely as a ftimulant, and 
as fuch exhaufts the fertility of the foil. This opin- 
ion, though favored by Mr. Pfeters, is evidently not 
fupported by the fafts he adduces. All his corref- 
pondents Jtdmit that their grounds improve by it ; 
but fome of them fay that they do fo more rapidly 
when ufed in conjuncflion with dung, a circumftance 
which it certanly did not require the aid of experi- 
ence to prove. 

As I write not to fupport a theory, but to promote 
inquiry, I fhall ftate an objeftion of fome weight, 
which I think may be made to that I have endeavor- 
ed to eftablifh. If the air contains acids ready to unite 
with cauftic, calcarious earths, why does not quick- 
lime produce the efieft of plaifter x)f Paris ? that it 
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does not I admit, as well as that I am not perfectly 
fatisfied • that I can anftver the objedion. The ap- 
parently contradidory operations of nature are in 
many inftances not to be accounted for by the moft 
flcillful philofophers, though they devote their time 
and their talents to the inquiry ; that they flionld ef- 
cape thofe who have lefs time and fewer talents to 
beftow on the fubjedl, fhould not be matter of much 
furprife. I will, however, ftate what may poflibly 
be the caufe of his difference, and leave it to abler 
chymifts to appreciate my reafoning. Are we fure 
that the calcaneus earth of lime is minutely the fame 
with that of gypfum? they certainly exhibit apparent 
differences during their calcination, and after they 
are calcined. It may happen that fomething in the 
conformation of the parts of the laft, or fome ingredi- 
ent in its compofition may render it lefs tenacious 
of carbonic acid, than the firft. Lime will not part 
with its acid to volatile alkali or potafh : the opera* 
tion therefore that makes the balls of my theorjr, 
would be very uncertain, if the earth of gypfum is 
in every particular, when deprived of its acid, fimi- 
lar to quick-lime, unlefs it was effeded by fome other 
acid that has a flighter comparative affinity to lime, 
or a greater attachment to alkali than carbonic acid 
has. It appears to me however, that the earth of 
Kmcllone is lefs tenacious of its acid before than af- 
ter calcination. Before calcination if reduced to an 
impalpable powder and lixiviated with a folution of 
potafh, carbonic acid may be obtained. 

Permit me fince I have wandered thus far into the 
fields of conjedure, to venture one flep further, be- 
fore I quit the fairy land. The operation of lime 
as a manure, feems to me little underflood. Its ad- 
vantage is fuppofed to arife from its rendering oils 
mifcible with water, and from its deflroying vegeta- 
ble fubftances in the foil, and rendering them fit 
food for plants ; to thefe fuppofitions there are at 
leafl plaufible objedions, w^ich I will not ftopto 
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examine, but produce my own conjedures, as founds 
ed upon what I take to be eftabliOied fads. As far 
as I caniearn from Britilh writers upon the fubjed, 
lime promotes the growth of fome plants^ and is de«. 
ftrudive to others. Thus, furze, fern, and the na* 
live wild grafles of Britain are killed by it, while it 
improves corn, clover and the cultivated grafles% 
But as it is to be prefumed that oils and putrid ve^ 
getables are as much the food of plants to which lime 
is deftrudive, as to thofe that are benefited by it, 
we mull fuppofe that it does not operate only in the 
manner that is alledged, and feek that principle in 
lime, which makes it friendly to fome, while it is 
injurious to other plants. To come at this we muft 
inquire into the nature of thofe that are injured cmt 
benefited. Thofe that are injured, are the natives 
of a cold moid climate, and fuchas would probably 
not fubfift in a Warm one. Thofe that thrive are 
iuch as have been tranfplanted from a warmer to a 
colder climate. The grain cultivated in Britain, and 
clover, with rtjany of their valuable grafles, owe 
their birth to much warmer climates, from whence 
they have progrefled flowly toward the ndrth, wher6 
they have been gradually naturalized, without how* 
cveri being yet fa hardy as to defend themfelves a* 
gainll the inclemency of the country without care 
&nd culture. As the natives of a cold climate sire in- 
tolerant of heat, fo thofe of a warm one will retain 
their afFe&ion for it, and fiourifh where a due pi^opor^ 
tion of it can be obtained. Lime is reduced to a calx 
by means of intenfe heat* It is probable that a 
^reat proportion of calorique or the matter of heat 
is fixed in the operation, as light appears to be folr 
a time in the Bologna fl:one, white paper, and ma* 
iiy other combuftible fubftances, but in much greats 
er degree and more permartently. Without, howe<> 
ver, affirming the exiftence of fuch heat, Which tht 
chymid may be difpofed to difpute, I will only fup^ 
pofe that they will not deny, that lime is by its uni- 
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on with water and carbonic acid, gradually return- 
ing to its original flate, in this cale the water,' the 
fixed air (and perhaps the calx) give out hefat, and 
where they do this too rapidly, they evolve fo much 
of it as to excite combuftion. As lime is very long 
in returning to its firft ftate, it will be long ufeful ta 
giants that require heat. Lime may alfo be ufeful 
even when effete in furnifhing that calcaiious earth 
which enters into their compofition. If this theory 
is juft, it will account for the little advantage to be 
derived from lime as a manure (except in fome very 
peculiar foils) in this country. Our fummer treada 
clofe upon the heels of fpring ; the corn no fooner 
begins to vegetate, than it receives a warmth equal 
to that of the country from which it originally, 
fprung : accordingly we find that the growth of cora 
i3 more rapid here by one-third, than it is in Britain; 
and even there, if 1 am rightly informed, Ikne is moft 
univerfally ufed in the north, where grain rcquirea 
more heat. It may be afked why lime on this fyf- 
tem exhaufts the land r obvioufly becaufe without 
adding any thing to the foil, it enables the plants to 
take more from it. But enough of conjedures that 
are thrown out to provoke inquiry. If thofe who 
have more leifure purfue it, I ilhall receive from 
them with equal pleafure, the detection of my error 
or a confirnjation of my theory. 



Ohfervations on the Growth and Nourifbment of Plants^ 
By Ezra L'Hommedieu, 
Vice-Frejident of the Society. 

IN confidering the growth of plants^nd vegetablea. 
. we ftiall inquire, as far as we are able, into their 
food or nourifliment, and in doing this (hall endea-, 
Yor to go ng fui:th9r than we ?ani be juftifie<i bjf 
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fads and appearances. I believe we are on fafe 
ground when we fay the plant receives no nourifli* 
ment from the earth. Many have been tbe experi- 
ments of railing plants, fhrubs and trees in boxes 
filled with earth, and this earth being weighed after 
the fhrub or tree had grown to maturity, (as the 
t)range and lemon tree) and after taking out the tree 
the dirt is not found to have loft any of its weight : 
it thence follows that the earth is only a bed to hold 
up the plant or tree, that it may receive its nouriih- 
ment from fome other fource ; and the difference 
between good land and poor land, coniifts only in 
the poiition of its parts fo as to enable the plant or 
. tree to receive nourilhment from a different refource, 
better in the one, than in the other, although nei- 
ther afford any themfelves. The next enquiry will 
then be, What is the food of plants ? and the latt. 
By what means this nourilhment is received ? If we 
leave out earth, there wijl remain only the two ele- 
ments, water* and air, that can afford the nouriffi- 
ment neceflary for the food and growth of the vege- 
table creation : for it is fuppofed in this theory, that 
manures of any kind afford no nourilhment to the 
plant, but only anfwer the purpofe of altering thoffe 
parts of the earth in fuch manner as are bed calcu- 
lated for the extention of roots, and reception of the 
water and air, or by attradions of fuch parts of the 
atmofpherc as are food for plants, or by the emiffloa 
of fixed anti other air, of which they are peculiarly 
poflefled, add to vegetation. If we fuppofe as fome 
philofophers have lately endeavored to prove, that 
water is formed from air, and of which there appears 
to be great probability, there will then be in fad no- 
thing but air in fome fliape or other, from which ve-. 
getables can derive their fubfiftence. But at this 
we fliall not be furprized, when we confider the at- 

* As a fmall proportion of earth is fbond in all water, aad a fmall 
proportion of eanh in all plants, being analyzed, it is not defigned 
laexdude this earth in all water from the nourilhment of plants. 
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mofphere as a vaft laboratory, in which nature, as the 
operator, performs imraenfe produdions of various 
kinds, fuitable for the nourifhment of every fpe- 
cies of the vegetable creation, and is the grand re- 
ceiver in which the decompolition of all bodies, and 
the various kinds of air arifing from them are re- 
ceived, mingled, combined and feparated, not by 
chance, but by infinite power and wifdom. Chym- 
ifts are agreed in one general opinion, which has been 
fatisfadlorily proved, that fuppofing the air in gen- 
eral, or atmofperic air, to confill of one hundred 
parts, only about twenty-eight of thofe parts prin- 
cipally adapted to the fupport of animal life, the 
other parts are the nourifhment of vegetables. We 
fee vegetables grow more rapidly in cities than in 
the country, which confirms this theory, as in cities 
the air has a greater proportion of putrefaftion, con- 
fequently more of that kind of air fuitable to the 
growth of vegetables, than in the country ; we fur- 
ther obferved where a com poll is made of putrefy, 
ing fubftances as fifli for inftance, vegetables at a 
diftance from the heap of compoft grow luxuriantly, 
which muft be from the putrefied air proceeding 
from the compoft, and abforbed by the leaves or 
blades of the vegetables. We frequently fee in 
flower pots the hyacynth and other vegetables 
growing rapidly and coming to perfedtion, fupported 
by the mouth of the flower pot, the pots being fil- 
led with water only, in which we fee the roots ex- 
tending and growing in proportion to the ftalks, 
leaves and flowers ; here the plant receives all its 
nourifliment from the air and water imbibed by the 
toots and branches. The fedum anacampferos, or 
evergreen, too, we frequently fee hung up by a 
thread, growing very well without any water, and 
nourilhed only by the air. It cannot be thought 
more ftrange that the air (hould change into a plant, 
flirub or tree, or any other body, than that they 
ihould be decompounded and return to air again* 

Tt 
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This we fee performed every day ; for inftance, the 
candle by which I now write is continually dimin- 
ilhing and returning to the great refevoir of nature^ . 
and then being worked up will become the food of 
vegetables, which being eat by the ox, becomes part 
of his tallow, and being made into candles, may at 
a future period afford me light to write a fecond 
time. If our theory be true, it follows that all ve- 
getables are produced in their great variety by the 
different combinations or kinds of air which the 
cbymifts of the piefent day would call inflammable 
^iVyJixed air, vital or pure air, and mepbitic or impure 
air. Thefe different airs being combined irl the 
different vegetable organic drainers, in a maner yet 
inexpIicJable, compofes their different fubftances, and 
fupports them in their vegetation, growth and prop- 
agation. By fome late experiments it appears, that 
fixed air, called by cbymifts carbonic gas, and ia 
the fame air which makes beer or cider foam whea 
poured out of a bottle into a glafs, or the fame , 
which makes emptings or yeaft raife the flour, or 
the fprings of Saratoga and Ballftown do the fame, 
is very favorable to vegetation. Afties has a very 
powerful effedl, in the fouthern parts of the ftate, as 
a manure, although it is not a putrefied fubftance,. 
The falts of the afties, called by cbymifts, alkali^ 
have the power of attrading the nitrous air from 
the atmofphere in great abundance.. This is feea 
by boiling water leached from earth taken from cov- 
ered places, where as foon as you add a little lye 
from albes, the nitre, which before adhered to the 
earthy parts in the water, immediately difengages 
kfelf from the earthy parts fufpended in the water^ 
and adheres to the lye, which makes the fait petre 
we ufe, and which is one of the moft powerful ma- 
nures. Again, if a heap of dirt is put under cover 
and frequently fprinkled with lye, the attraftion of 
nitre from the atmofphere will be fo great, that in 
a ihort time the heap will be covered with nitre, in 
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appearance to hoar froft. This nitre is part of the 
air, and being found by experience to be good ma- 
nure, mull be part of the vegetable produdion, 
which when decompounded, or becoming diflblved 
by putrefaftion or otherwife, returns again into the 
air. The fixed air efcaping from all fermented ve- 
getable fubftances, as well as from thofe which are 
in a putrefying ftate, fhew that fixed air compofed 
a confiderable part of their fubftances, and confe- 
quently muft be one of the firft manures. If we 
extend our ideas a little further, and confider that 
all flefli is grafs, as the infpired writer exprefles it, 
and may be literally true, we may fafely conclude, 
that all animals as well as vegetables, are compofed 
of air and water. The grafs is nourifhed and comes 
to perfedion by thcfe elements, the ox eats the 
^afs, and the man not only eats the ox, but vegeta- 
bles alfo, and by the various organizations of the 
plant, the ox, and the man, their different fub- 
ftances are produced, being originally from the air 
and water. Dr. Prieftly, by his important difcove- 
ries, has greatly added to the knowledge of analyz- 
ing the air, which is found capable of being divided 
and fe para ted in all its diiSerent parts, and has be- 
come a great fource of ufeful knowledge to the 
world. Phyfic has been greatly improved by thefe 
late difcoveries, and by it perfons have been reftored 
to health, as by miracle. The philofophic mind has 
been delighted in the experiment*, and in contemp- 
lating thofe marvellous works of nature which are 
upheld and direded by infinite power and wifdom* 
The agricultural intereft too daily experiences the 
beneficial effeds of thefe difcoveries, in procuring^ 
manures, by which fubfiftence for maa is afl5>rded 
from old and worn out fields^ 
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On the EffeSls of Oxygene, in accelerating the Ger^ 
minationofSeedTj communicated in a Letter to Simeon 
De Witt, Efq. by Robert R. Livingston, Prejident. 

Dear Sir, 

I ENCLOSE yon a very important difcovery of 
the German chymifts ; you will eafily fee the 
great advantage that will refult from it, not only in 
the introduftien of foreign plants, the feeds of which 
feldom vegetate, but even in common agriculture ; 
in that of Indian corn more particularly, which, from 
not vegetating foon, is frequently deftroyed by birds 
and infeds, as well as injured by lying in the earth. 
It will be peculiarly proper to lay before the fociety, 
as it will convince them of the connexion that exilU 
between chemiftry and agriculture. 

Pn the effedls of Oxygene in accelerating Germination, 

[From the Jouinal dc Fhyfique, 1798.] 

** Mr- Humboldt difcovered,in 1^793, that fimplc 
metallic fubftances are unfavorable to the germina- 
tion of plants, and that metallic oxydes favor it ia 
proportion to their degree of oxidation. This difco- 
very induced him to fearch for a fubftance with 
which oxygene might be fo weakly combined as to 
be eafily feparated, and he made choice of oxygenat- 
ed muriatic acid gas, mixed with water. Creffes 
(lepidium fativum) in the oxygenated, muriatic acid, 
fliewcd germs at the end of fix hours, and in com- 
mon water at the end of thirty-two hours. The ac- 
tion of the firft fluid on the vegetable fibres is an- 
nounced by an enormous quantity of air-bubbles, 
which cover the feeds, a phenomenon not exhibited 
by water till at the end of from 30 to 45 minutes. 
Thefe experiments, announced in Humboldt's Flora, 
and in his Aphorifins on the Chemical Phyfiology 
of plants, have been repeated by others j they were 
made at a temperature of from 12 1015, Reaumur. 
In the fummer of 1796, Humbolt began a new fc- 
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ries of experiments, and found that by joining the 
ftimulus of caloric to that of oxygene, he was ena- 
bled ftJU more to accelerate the progrefs of vegeta- 
tion. He took the feeds of garden crefles, peas, 
French beans, garden lettuce, mignonette, equal quan- 
tities of which were thrown into pure water, and the 
oxygenated muriatic acid at a temperature of 88^ 
Farenheit. Crefles exhibited germs in three hours 
in the oxygenated, muriatic acid, while none were 
feen in water till the end of 26 hours. In the muri- 
atic, nitric, or fulphuric acid, pure or mixed with 
water, there was no germ at all; the oxygene feemed 
there to be too intimately united with the bafes of 
azoffe or fulphur to be difengaged by the affinities 
prefented by the fibres of the vegetable. The au- 
thor announces that his difcoveries may one day be 
of great benefit in the cultivation of plants. His ex- 
periments have been repeated with great induftry 
and zeal by feveral diftinguilhed philosophers. Pro^ 
feflbr Pohl, at Drefden, caufed to germinate in oxy- 
genated, muriatic acid, the feed of a new kind of 
euphorbia, taken from Bocconi's coUedion of dried 
plants, no or 120 years old. Jacquin and Vandet 
Schottjj at Vienna, threw into oxygenated, muriatic 
acid, all the old feeds which had been kept 20 or 
30 years at the botanical garden, every attempt to 
produce vegetation in which had been fruitlefs, and 
the greater part of them were flimulated with fuccefs : 
even the hardeil feeds yielded to this agent. Among 
thofe which germinated were the yellow bonduc or 
nickar tree (guilandina bonduc,) the pigeon cytifus 
(cytifus cajan,) the dodonoea anguftifolia, the climb- 
ing mimofa (mimofa fcandaqs,) and new kinds of the 
homaoe. There are now fhewn at Vienna very va- 
luable plants which are entirely owing to the oxy- 
genated, muriatic acid, and which are at prefentfrom 
five to eight inches in height. Humboldt caufed to 
germinate the clufia rofea, the feeds of which had 
been brought from the Bahama Iflands by Boofe, and 
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which before had lefifted every effort to make thexn 
vegetate ; for this purpofe he employed a new pro- 
ceS, which feems likely to be much eafier for gard* 
cners who have not an opportunity of procuring the 
oxygenated, muriatic acid : he formed a pafte by 
mixing the feeds with the black oxyde of manganefe, 
and then poured over it the muriatic acid, diluted! 
with water. Three cubic inches of water were 
mixed with half a cubic inch of the muriatic acid ; 
the veffel which contains this mixture mull be cover- 
ed, but not clofely ftiut, elfe it might readily burft. 
At the temperature of 95^ the muriatic acid becomes 
ftrongly oxydated, the oxygenated, muriatic -gas, 
which is difengaged, pafTes through the feeds, and it 
is during this palfage that irritation of the vegetlbk 
fibres takes pl^ace." 



On the Effe£ls 0/ Nitre, or Salt-Petre, inpromotmg 
tbe Growth of Corn and iVbeat. By Robert 
Johnson, Efq. 

IT is a remark which we know by fad experience 
to be true, that a great body of the lands in this 
country, that have been a long time under cultiva- 
tion, are in a conftant ftate of depreciation, with re- 
gard to railing wheat. It then behoves us to en- 
deavor to look out for fome fubftitute to fupply the 
deficiency. Among the different kinds of grain that 
claim our attention and feem to promife the greateft 
fupply, there are none equal I think to Indian corn. 
This grain will grow as well on old land, if manured 
and well cultivated, as on new ; and every attempt 
to render a crop of this grain luxuriant and profita- 
ble, (hould be embraced with the greateft avidity. 
The method of cultivating this grain is fo well known, 
it is needlefs to fay any thing 4ibout it, I would only 
give fome diredions in preparing thd feed which from. 
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experience I have found to be ufefql : Take three 
ounces of falt-petre, bruife it fine, and diflblve it in 
as much foft or brook water as will immerfe one half 
bulhel of corn, to which add one pint of ftrong lye ; 
fteep the corn in this liquor before planting, 20 hours, 
then fpread it on a dry floor about five or fix hours, 
when It will be fit to plants I n^ake no doubt but 
this treatment would be ufeful to feed wheat or other 
grain, and fiiall here relate an experiment I made 
about two years paft. Late in the fall a neighbor 
of mine being at my houfe was lamenting that 
be had met with fome embarraflment that had 
prevented him from fowing part of his crop of 
wheat in proper time ; I told him if he would 
follow my drredions, I would engage the wheat he 
would now fow, would be as forward in growth as 
what he had fown a fortnight paft. He promifed 
to follow whatever I would prefcribe ; and I gave 
him as much falt-petre as was fufficierit for what 
wheat he had to fow, enjoining him at the fame 
time to give me an accurate account of the fuccefs 
of his crop. About the time his wheat was fit to 
reap, he came and told me the* wheat he had fown 
by my direftions, was on the fame kind of ground 
bis other wheat was fowcd on ; that rt was fooner 
ripe ; that it grew four rnches longer than what he 
had ibwn early, and was at Icaft 25 per cent, better. 
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On the advantages of Ifomejltcating the Elk and the 

Moofe ; by Robert R. Livingston, l. l. d. 

Prejtdent of the Society. 

IT is commonly alledged, that nature in every cli- 
mate habitable by man^ has placed within hb 
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reach anilnals capable of being domefticated and 
rendered fubfervient to his wants. Afia and Africa, 
which contain at once the moll fterile and the moft 
fruitful climates, have been moft liberally fupplied 
with animals fitted for both. The horfe, the afs, the 
camel/ dromedary and buffaloe, have been fubmit- 
ted to their fway ; nor has even the lordly elephant 
been able to withdraw his back from the burden. 
Thus plentifully provided, the zebra appears to have 
retained its native wildnefs. Time and the civilization 
of the Africans, will probably reduce that and the 
lowering giraffe to fubmiffion. The tem^perate cli- 
mates of Europe, I believe, can only claim the bull, 
while the frigid zone of Europe and Afia is fupplied 
with the rein-deer. The various climates of our ex- 
tended continent have not been negleded : in the 
fouth, the lama or Peruvian fheep, but more pro- 
perly camel, has long fince bowed under the yoke : 
the temperate parts of America are furnifhed with 
the bifon and the elk ; while the cold, moift climates 
on the foutheaft are poffeffed of the moofe. No at- 
tempts have been made to render thefe noble ani^ 
mals ufeful : content with facrificing them to our 
hunger, we have never thought of drawing from 
their activity and ftrength the aids which they might 
afford us by their labor. The elk is larger than the 
rein-deer, and when taken young as domeftic as the 
ox, as I find from having three that run with my 
cattle, and appear as much attached to them as to 
their own fpecies. I have lately attempted to break 
two of them to the harnefs, and am much encourag- 
ed by my firft effay ; they have been but twice 
bitted, and appear to me to be quite as docile as 
colts would be at their age. They apply their whole 
ftrength to the draught, and go on a fteady pace. 
Their mouths appear to be very tender, and fome 
care is neceflary to prevent their being injured by 
the bit. Mine are about two years old, and are not 
iefe than 13 hands high ; their thighs are as mufcu- 
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lar as thofe of a horfe ; in their native woods the 
males grow to about 15 hands, as far as I can coUedfc 
from the information of hunters. It is probable, 
however, that in a llate of domefticity they would 
grow much largex, as all gramenivorous animals aro 
pinched for food in our climate during the winter. 
Their gaits are a walk and a trot, they never bound 
like the flag. If upon trial it is found that the elk 
pan be rendered ufeful in the harnefs, it would in 
many views be an acquifition ; as its trot is very vu^ 
pid, it is probable that in light carriages it would 
out-travel the horfe« The rein deer affords abun- 
dance of rich milk, it is not to be doubted that the 
animal which is only a larger fpecies of rein deer 
might be brought to furniih our dairies ; it appears 
to me to be lefs delicate in its food than a horfe, mine 
have been kept fat on hay alone, though they were 
very negligently attended. They are long lived and 
more productive than any domeftic bead of burden, 
generally producing two fawns at a birth. • By caf- 
tration they may be prevented from getting horns, 
if, as I fuppofe, their enormous fize fhould be confi- 
dered as inconvenient, it is probable too that the fu- 
perabundant nutriment which is annually expended 
upon the horns, would in that cafe add to the bulk 
of the body. But whatever may be the deficiency 
of power in the elk, I am well fatisfied that unlefs we 
except the horfe, no animal is fo well fitted for every 
purpofe of labor as the moofe : I have feen one late* 
ly that did not exceed 18 months old^ that was full 
15! hands high, and mufcular in proportion to his 
height. Suppofing this animal to grow in the fame 
proportion as a horfe, I have little doubt of his ex- 
ceeding twenty hands if well fed. I have been told 
by a hunter, that he has meafured one that had 
been killed, that was eight feet or 24 hands high ; 
I think Goldfmith fays upon fimilar authority, that 
they are upwards of 20 hands ; while Pennant redu- 
ces them to 17^ An animal that only lives in very 

U u 
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cold climates (for I believe they are feldom foand 
farther fouth than the 44th degree of latitude) muft, 
during the winter, futter extremely, and have its 
growth diminilhed. I fliould not at.all be furprifed 
if the moofe ftiould, when reduced to a ftate of do- 
mefticity, reach ten feet in height. Of this we may 
f^rm fome judgment, by obferving the difference be- 
tween the cattle and horfes that are fuffered to lun 
wild, to the fouthward, and thofe kept conftantly 
in their paftures. Its advantages would be ftrength, 
hardinefs, agility, utility for food, and for the dairy ; 
thus uniting together in one animal, all the advan- 
tages of the ox and the horfe : we muft, however, 
except beauty, for few animals have a more uncouth 
appearance ; the head is out of all proportion large, 
the neck fhorter than the head, the body much 
ftiorter compared to its height than that of either 
horfe ot ox ; perhaps it may be lefs fo in the full 
grown moofe, than in the one I faw ; the tail, if it may 
be fo called, is a broad, fliort flap, that hardly covers 
the anus, fo that its only defence againil flies, muft 
be the thicknefs of the hide and hair; the colour of 
the latter is a dark brown, approaching to black, in- 
termixed with fome gray hairs ; his horns were juft 
beginning to fprout, fo that I cannot defcribe them ; 
they are faid to be when full grown, palmated, and 
large in proportion to the animal. It were much to 
be wiftied that fome trial were made as to the domef- 
tic ufes in which this animal may be employed, and 
the rather as its range in the creation is fo extreme- 
ly fmall (being confined to America, and there only 
to about ten degrees of latitude, and ftill fewer of 
longitude) that there is reafon to apprehend their en- 
tire extindlion as the country fettles ; and the ra- 
ther as they herd in the winter, in droves of 18 or 
20 together, return to the fame fpot at night, and 
when thefnows are deep and enciufted, fuffer them- 
felves to be killed without moving from the place 
they have trampled* 
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On improving the Breed of Horned Cattle, Sheep and 

Hogs ; by Ezra L'Hommedieu, Efq. 

Vice^PreJident of the Society^ 

IT has been an old obfervation of farmers, that a 
breed will run out, by which is raeant, that hor- 
fes, cattle, fheep and hogs being kept long without 
changing or croffing the breed, will dwindle away 
and become very poor. Too little attention is paid 
in this country and efpecially in this ftate, to the qti- 
lity oi a farmer^s often changing his bulls, rams and 
boars. I know a farmer who kept one breed of hogs 
fo long that his pigs appeared paralitic, and could 
not get over a rail on tlie ground till they were a 
fortnight old j on changing his boar his Ipigs were 
healthy, and from the fame number of hogs fatted, 
he killed a third more pork than he did before the 
breed was crofled* I am happy to learn that many 
farmers in this ftate are improving their breed of cat- 
tle ; Mr. Eaton a few years ago brought from Eng- 
land a bull and two or three heifers ; this breed of 
cattle has fpread confiderably, and have made 
the flocks of cattle much better where they have 
gone; a gentleman in Dutchefs county. Major Clift, 
a member in Affembly from that county, who is in 
the breed of that flock of cattle, fold a bull laflyear 
for 300 dollars, and two half blooded bull calves af- 
ter weaning for 50 dollars each, and the laft feafon 
had five dollars for the bull's going to a cow. In 
this way the breed of cattle will foon be improved, 
becaufe farmers will carry their befl cows to the 
bull, when they have fo much to pay for his ufe ; 
and what is of further advantage, when a farmer has 
a calf from fuch a bull and cow, he pays more care 
to raifing it, than he does to his common flock ; this 
too is the cafe with a new flock of flicep or fwine. 
We are furprifed at the great expence farmers in 
England are at to improve their breed of cattle, 
Iheep and hogs. Perhaps it will not be amils to give 
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fome late inftanccs of the fpirit with which the far- 
mers in that old country (which has fo long been 
improving in hufbandry) are now pofleffed of in im-^ 
proving their breed of cuttle, Iheep and hogs. The 
long horned breed are now in the higheft eflimation 
in England, which will appear by the following par- 
ticulars of Mr. Paget's fale, in November 14, 1793, 
as publifhed in the Englifh books of agriculture : 

Firji Day's Sale. 
Lot Goiaeai. 

8. Short Tail, by Shakefpear, bought at Mr. 

Fowler's 

9. Eyebright 

14. Strawberry, by a Difhiey bull 
16. Brindled Eyebright 
t26. Penn - « - 

29. Young Dandy - - - 

30. Brindled finch- tidy - - 

34. Shakefpear (bred by the late Mr. Fowler) 
by Shakefpear, off Young Nell ; whoever 
buys this lot the feller makes it a condition 
that he Ihall have the privilege of having 
two cows bulled by him yearly 

35. Bull calf, by lot 34 - 
37. A ditto, by ditto 
39. A ditto, by ditto 

Second Bay's Sale. 
One three year old heifer 
One do. do. 

One do. do. 

One do. do. 

One two year old heiiFer 



38 

51 

31 

33 

35 

30 
29 



400 

23 
31 

3« 



45. 
47- 
48. 

52. 

SS- 

57- 

58. 
60. 



One 
One 
One 



61.. One 
64. One 



do. 
do. 
do. 
do. 
do. 



do. 
do. 
do. 
do. 
do. 



70 

3* 
35 
35 
25 
60 

84 
29 

25 
27 



The breed of fheep mod in eftimation in England, 
are a breed called the Difkley breed. The kadiog 
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idea is to procure that breed, which, on a given 
quantity and quality of food, will pay the moft ; and 
it is fuppofed that this breed will live when many 
other breeds would ftarve ; and that the more beau- 
tiful the form, the hardier the animal is of every 
kind. Nothing can Ihew the high eftimation this 
breed is held in clearer, than t\it high prices they 
have fetched lately at different fales ; the following 
are fome of the particulars of Mr. Pagct's : 

Ewes belonging to Thomas Paget ^ Efq. fold by auSlion 
November i6, 1793, by Mr. Boott. 

Mr. Buckley 
Mr. PelkentoQ 

Ditto 
Mr. Breedon 
Mr. S. Stone 
Mr. Bennett 

Ditto 
Mr. S. Stone 
Mr. Boyer 
Mr. Stubens 
Mr. Tomelin 
Mr. Fryer 
Mr. Deverill 
Mr. Martin 
Lord Egremont 
Mr. Wingfield 
Mr. Molar d 
Mr. Powrife 
Lord Egremont 
Lord Harborough 

By private contradl before the fale, 30 ewes at 20 
guineas each, 600 guineas, Mr. Simpfon. 

It is wonderful that 130 ewes fhould fetch an 
average of 25 guineas, and all of them the property 
of one man. In the third volume of John Monk*s 
agricultural didionary, publifhed in 1794, there is 
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Ew^i. 


Guineas each. 


Guine 


6 


5 


62 


310 


38 


5 


52 


260 


37 


5 


45 


225 
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30 


150 


17 
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30 


150 
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29 
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22 


110 
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100 
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16 
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90 
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12 
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16 
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23 
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16 
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16 
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an account that Richard Afhley has a very fine fort 
of fveine, which he fends to different parts of Eng- 
landy the boars to ferve fows at half a guinea each, 
and Mr, Bakewell, in order to make people particu- 
lar in fending good fows, wifhes Mr. Afhley to in- 
creafe the price to a guinea ; the produce Mr. Afh- 
ley fells (for breeding) at five guineas each, wean- 
ing old and barrow pigs at one guinea ; they ere very 
broad over the back, with very little offal, and have 
a great propenfity to fatten ; the boar is thought ta 
be very much like the wild boar. Mr. Bifhop of the 
Three Towns Inn, Leicefter, has a very handfome 
fow, the produce of which he fells at two guinea* 
each, weaning old. 
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Improvements on the Steam Engine^ communicated to 
the Society in January^ '798, by R. R. Livings- 
ton, Efq. and contained in a Letter from him to 
Thomas Jefferfon, Efq. 

January 1799. 
**T3HYSICS and mechanics never formed a nobler 
jL union than in the invention of the fteam en- 
gine, which at once fubjefts the moft powerful and 
the moft common agents to man ; he repofes at eafe 
while fire, air and water perform his laborious tafks. 
The flow fteps by which this engine has advanced 
to its prefent ftate of improvement, are really afton- 
iihing, confideiing how naturally moft of thofe 
improvements fuggeft themfelves ; even now it ap- 
pears to me very imperfedt. The firft defedl is the 
want of fimplicity in the conftrudion, where the 
objed is only to raife water to no very great height, 
as in draining marfhcs, freeing dry docks and flips 
from water ; and it would be very defirable in fuch 
^afes to have an engine fo conftruded, as to coft lit- 
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tie and not require the care and attention of an artift. 
The fecond defefl of the moll approved engine 
(Dr. Watt's) is the lofs of power, occafioned by the 
fridtion ; the dry pifton and working rod exhauft 
near one-third of the grofs power. When to this is 
added the oppofition the air gives to his air pumps, 
their fridion, and that of the freeing pump when 
water is raifed, it will be found that one half of the 
power is loft when his engine ads to moft advantage, 
to wit, in railing water. It is ftill more defedivo 
when applied to obtain a circular motion ; this it 
efFeds either by a winch, or planet wheels, the lat- 
ter he prefers ; in this cafe fuppofing the power two 
thoufand one hundred, one-third loft in the fiidion, 
about one hundred pound in the fridion of the air 
pump (exclufive of the oppofition of the atmof- 
phere) the fridion and vis enertiae of the weighty 
beam would leave about twelve hundred pound to 
apply to the planet wheel, whofe fridion cannot be 
lefs than one quarter of that weight. But as in 
every revolution there arc two points on which the 
wheels do not ad, but depend on the fly to carry 
them paft, and only two other points on which the 
machine ads at right angles, the mean between 
o and nine hundred is the whole power diredly ap- 
plied to obtain a circular motion ; or in other words, 
'x grofs power of two thoufand one hundred pound is 
reduced to four hundred and fifty pound when ap- 
plied to turn a wheel. I have attempted to remedy 
thcfe defeds in Dr. Watt's engine ; with what fuc- 
cefs, you will judge, when I explain my principles, 
and examine the rough (ketches I enclofe, 

Firft, to obtain a fimple engine, and one that can 
be ereded at a trivial expenfe : Take a box or hogf- 
head of wood of fufBcient ftrength, conned this 
with a tube of wood which is to ferve as a pump, 
and is immerfed in water ; at the height of twenty 
feet, or any lefs height to which the water is to be 
raifed ; let there be a wide chamber fitted to hold fo 



35^ Improvements on the Steam Engine^ 

much water as is to be difcharged at every lift ; 
into this a valve mud open from the lower or nar- 
row part of the pump ; from this chamber a narrow 
pipe leads into the box or cylinder furnifhed with a 
valve that opens into it, this mull be placed fo high 
that no water can get into the cylinder ; from the 
lower part of the pump-chamber runs the nozel or 
fpout, furnifhed with a valve that opens outward, 
which while there is a vacuum in the pump, will be 
kept clofe by the preffure of the external air, but 
when the air is admitted in the pump will be forced 
open by the preffure of the water. On the top of 
the pump place a valve with fuch a cock as will 
keep open till the water runs out, and clofe when 
the condenfing water enters the cylinder ; the open- 
ing of this cock will force the water to rua from 
the-fpout ; the cylinder muft be furnifhed with the 
ufual valves through which the air and condenf- 
ed water are to be expelled, a fleam cock and 
condenfing cock ; the water for condenfing to be 
taken from the pump, for which purpofe a fmall 
chamber fhould be annexed to the pump, fo low 
that the water will not be difcharged when the 
pump is emptied, into which the condenfing pipe 
is to be inferred. Thefe feveral cocks may be work- 
ed by hand, by floats, by the water raifed (as in 
the enclofed plan) or by a fmall atmofpheric engine 
on the top of the cylinder and communicating with 
it. Suppofe the hogftiead or cylinder to contain thir- 
ty feet (which is about equal to a twenty-eight inch 
cylinder, making fix feet ftrokes) and the pump^ 
chamber ten ; when a vacuum is made in the cy- 
linder the air will rufli into it from the pump to 
fupply its place j that is to fay, the air which be- 
fore occupied ten feet will now forty, and of courfe be 
three quarters lighter than the external air, and the 
water will rife about twenty-four feet in the pump. 
When the fleam is again let into the cylinder the 
valve of communication muft clofe, and the cock on 
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the top of the pump open, which forces open the 
valve on the nozel of the pump and drives the wa-' , 
ter out ; thus at every ftroke ten cubic feet of water 
will be raifed upwards of 20 feet. If it is deiired to 
raife it to a greater height, it may be done by en* . 
larging the relative proportions of the cylinder and . 
pumps, and working feveral pumps at once ; the. 
upper pumps taking the water from the chambers 
or refervoirs of the lower one, and all of them com- 
municating by narrow channels or pipes with the r 
cylinder. It is true that this engine waftcs fome 
ileam, becaufe the vacuum is only the difference be- 
tween the contents of the cylinder and the chamber 
of the pump, which we have fuppofed in this inftance 
to be three- fourths. But Dr. Watts's engine lofes 
1-3 in fridion, 1-8 in his air pump, and 1-4 of the 
remaining power in the fridion of the forcing pumps, 
befides the vis enertiae of his beam, fly, chains, &c. 
fo that in fuel this fimple engine requires lefs fteam 
to do the fame work« As the cylinder is of wood, , 
and may be lined and covered with blankets or mats, 
or any other non-condudtor, it will be kept nearly 
of the temperature of the fteam. The air which is 
admitted being a bad conduftor of heat, can carry off 
very little ; the condenfing water will be the only 
adlive agent for this purpofe ; but as wood parts with 
its heat very reluftantly, much lefs will be loft in this 
way than in Newcomb's engine, though perhaps, 
more than in Dr. Watts's. You will obferve, that 
as the fteam is only ufed to expel the air from the 
cylinder, the water need not be more than boiling- 
hot, fo that no extraordinary ftrength is neceffary in 
the boiler, as in Dr. Watts's where the preffUre of 
the fteam is equal to 4 lb. upon an inch more than 
that of the atmofphere. To lofe lefs heat and fave 
fome money, I prefer a boiler of wood to one of cop- 
per, placing the furnace in the centre, and bringing 
the'chimney out at the mouth of the furnace, fothat . 
the water furrounds both chimney and furnace. I 

Xx 
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have found on experiment with a boiler fo conftruO^ 
ed, that when the ileam is fo hot as toraife a weight 
on the valves of 4 lb. upon a fquare inch, that yoa 
may lay the back of your hand againft the boilec 
without the lead inconvenience. 

That I may not engrofs too much of your time at 
one period, i fhall defer tUl another opportunity my^ 
defcription of an engine, in which 1 think I have the 
full power of Dr. Watts's, without loling any by the 
fridion of the pifton^ working rod, or air pumps^ 
having contrived the whole machinery to work withf- 
out fridton, or with fo very little as not to be taken 
into account : and alfo, of another, in which the 
whole power can be diredly applied to obtain a cir^ 
cular motion, without winch or planet wheels. Pro-, 
dence bids me to afford you an opportunity of de- 
Reding the faults of this before I expofe a fecond 
iheory to your critical infpedion. 



A new Difeovery relative to the Art of MatrnfaSlurtn^ 
Paper ; communicated in a Letter to S. De Witt,' 
Efq. dated Clermont, September 8, 1799. 

By Chancellor Livingston, Frejident. 

THE objed of this letter is principally to iMn>- 
duce to your notice fome f^mples of paper, 
made by my diredion, from a material of my own 
invention. If you have ever attended to the fub- 
jed, you muft have found that the great and increaf* 
ing confumption of paper, had rendered it an obje^ 
to fiiKl fome material cheaper than linen rags.— - 
Though many of the moft ingenious men in Europe 
have given great attention to this fubjed, for fifty 
years pad, in many inftances with the aid of govern, 
ment, they have hitherto been unfuccefsful ; for 
though their experiments have taught us that the 
inner bark of fome trees» and certain plants> as net«- 
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ties, thiftleSy hop-vines, &c. will make paper, yet the 
difficulty of procuring them in fufficient quantity, 
and the expenfe of preparing them, has rather ren<* 
4ered their difcovery matter of curiofity, than utility. 
After amufing myfelf with fome experiments in this 
line, it ftruck me about ten years fince that a plant 
(which I take to be of the conferva kind) extremely 
common on Hudfon's river, might be advantageoufly 
applied to this ufe. Upon examining, however, into 
the attempts made by the French philofopbers, with 
every advantage at their paper- miHs, I found that 
they could not reduce their conferva to a pafte ; 
from whence they concluded that its particles were^ 
round, and only adhered by attradion, aided by a 
glutinous ittbftance ; while others aflerted that the 
<:oDferva was not a plant, but a colledioa of ani«. 
mals. I found too that they bad been eq^ually ua- 
fucoefsful with the alga marina : this kept me lor 
fome time from working upon the conferva of ouir 
viver, but not from recommending it to the owners 
of feveral paper-mills to make the trial, which they 
might' do at the moil trivial expenfe. The hint,, 
however, was difregarded, and its author probably 
looked upon as a vifionary, who was offering h\% 
dreams for realities. Finding no one fufficiently cre» 
4ulous to reduce my theory to pradice, I at length 
fet about the work myfelf, and by the aid of a mar- 
ble mortar, a punch fieve, and a bit of canvafs, with 
ibme of the moft ponderous folios from my library 
for a prefs, I began my labors. I found on the firft 
trial, with more pleafure than Airprize, {for my im- 
preffions in favor of its pradicability were very ftrong) 
that it was converted into paper with much lefs la- 
bor than rags are ; that it turned ouc of the mould 
(or punch fieve) with great facility. The next ob- 
jed was to get rid of a number of fmall fnails and 
other aquatic infeds that bred in it ; this I did by 
precipitating it in a diluted vitriolic acid, or uling 
allum, which alfo whitened the paper ; this having 
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teen negleded in the paper fent you, occafioned the 
l^lack fpots you obferve in it. But as in my trials I 
]>ad no means of. triturating the plant in running wd- 
jer, the pounding it in a mortar preferved all the 
mucilage that it naturally contained, which rendered 
the paper brittle, when perfedlly dry ; but at the 
fame time fized it fo perfedly, that you could not 
only write upon it with eafe, but if a piece of filter- 
ing paper was laid over it and preffed, the filtering 
paper would take the ink as well as the beft writing 
paper. As I was fatisfied that trituration in running 
water, or at lead a fraall admixture of rags would 
take off the brittlenefs, I was not difcouraged from 
profccuting my plan. 

I communicated my difcovery to my neighbor, 
Mr. Delabigarre, and he entered very heartily into 
it, and made many experiments himfelf in confe- 
quence of, and in confirmation of mine, and felt fuch 
an intereft in its fuccefs, as to propofefuperin tending 
the firft experiment that I propofed to make at ^ 
paper-mill, at Catikill, whither he went with 80 lb* 
of the material, all except about 15 lb. of which had 
been dried in the fun. When he arrived be ^found 
great difficulty in perfuading the workmen to make 
the. experiment, which they confidered as hope- 
lefs. Having by dint of arguments and brandy, 
overcome their prejudices, they confented to make 
the attempt ; but as their veffels were too large for 
the quantity of materials brought them, and as be 
wifhed at all events to cover himfelf (though it were 
with rags and tatters) from the ridicule that ain^ait* 
ed him, a number of perfons attending to fee tbb 
experiment, he propofed to add one quarter of coarfe 
Tags. The mailer, workman, however, preferred on- 
ly adding ten pound of rags, or 1-9. Before he had 
given it half the trituration ufual with rags, he 
found the pafte perfed, and upon trying it he was 
furprized to find that it came oflf from the mould 
, quicker and, cleaner than, linen lags, fo that much 
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more may be worked in the fame time. Mr. Dela- 
bigarre not having leifure to wait the ufual procefs 
of preffing, drying, &c. brought away a quantity 
(of which the famples I fend you are part) haftily 
dried over the fire. The wrapping paper you will find 
fuperior to that made of rags. The hanging paper is 
better than the EngUfti paper commonly applied tp 
that ufe, and I am perlu^ded from the texture of the 
material, that when fufficiently wafhed, fine paper 
may be made of it. But fhould it not, the demand 
for the forts now fent you, and for fheathing paper, 
would render the difcovery very important. The 
want of materials has hitherto kept our mills from 
being fufficiently employed, and thofe materials to- 
gether with great quantities of paper are annually 
imported. My material isfo abundant in Hudfon's 
liver during the fummer mouths, that two. men may 
procure as much as two or three tons in a day, and 
fhould it be equally plenty in oAer rivers and not 
be found of the fame quality elfe where, I. am.per- 
fuaded that we may not only fupply America but 
£urope with paper, as well as give facihty to thofe 
XQanufadures that depend upon it, as paper-hanging, 
'marl>led paper, band-boxes, book-binding, &c. The 
famples I fend you, you will make fuch ufe of as may 
beft. ferve to ftimulate the purfuits of others toward 
t)bjeds that may, while they are ufeful to the inven- 
tor, be much more fo to the community. 



ExtraSlfrom a Reprefentatton made to the Legtjlature 
at its prefent Sejfion^ on the Subje£l of Salted Beef 
put up for Exportation. % 

FROM the beft information that can be obtained, 
the moft approved method of putting up beef 
in Ireland,' is as follows, and is fuch as is generally 
contraded for by the army and navy agents : 
' After the cattle are driven to the flaughter-houfc 
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yarde, they ftand a few days to cool (the tnne acs* 
cording to the sliftance- they have driren) and are 
not killed until they are evidently clear of heat^ 
After they are flaughtered and become cold, the/ 
are cut up in pieces of 6 or eight pound^; each piece 
paifes through the hands of four or five men, who 
are placed at feparate troughs filled with fait, and 
every piece is rubbed by each of them with gloves 
having wooden palms, filled with nails with rough 
reads ; the lad rubber hands the piece to the pack^ 
er who places it in a crib having a vat under it# 
This is what they term. dry falting^ The crib con^* 
tains from ten to thirty barrels ; the blood, &c. of 
the beef is thus drawn out and falls into the vats un* 
der the crib. A£ter laying in the crib tourteen or 
fixteen days, it is weighed and packed into bafrels 
of aoo lb. each, with St. Ubes* fait (which is always 
preferred, not only from its giving the beef a fiurer 
appearance, but as it has lefs tendency to harden the 
meat.) The liquor in the vats is cleanfed by boiling 
and mixed with the pickle and put into the barrels. 
About three pecks of fait are ufed to each barrel, 
with fome fak-petre. 

This care and method has given the Irifli beef 
fuch a decided preference at almoft every place 
where falted provifions are ufed^; that many have 
fuppofed our paftures were infufficient to give the 
firmnefs and quality to beef as thofe of Ireland.; but 
from experiments^ made, we know that out beef of 
a fuitable age, when properly fatted, packed and 
cure^, is equal to any in the world. 

In Ireland the packing of beef is made a particu^ 
lar bufinefs ; in this country it is only a branch, and 
that often temporary ; hence the perfon putting it 
up, too frequently has only the prefent feaibn in vieW; 
and therefore, although h^ may brand it with bi$ 
ewn name, his intereft often fuperfedes a regard to 
his reputation, or to that of the article itfelf. j 

Our barrelled beef is too generally made of young 
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cattle, two or three years old, which will not bear 
the fait like old cattle — the fait will deflroy the fat 
and extrad the juice of the young, make it hard 
and give it a lean appearance ; while the old will 
remain firm, yet tender, with a handfome look. Ak 
though the killing and packing young cattle is a cir^ 
Gumilance much againft the reputation of our beef, 
yet the prefent mode puri^ed by our barrellers is 
llill more injurious ; and as it is now become a confix 
derable artick of exportation, and under proper re- 
gulations might be greatly increafed, much to the^ 
benefit of the hufbandman and the merchant ; to 
remedy the firii and promote the latter, further le* 
giflative attention is neceflary* 

The conceived intereft of individuals has led them 
to adopt meafures which have promifed the greateft 
immediate benefits to themfelves, and which undec 
the prefent circumfiances of things, k is very diffi* 
cult to make any legiflative provifion fully to -prevent. 
Perhaps the beft and moft effedtual ftep that can now 
be taken, would be to encourage qualified perfons 
to engage in a bufinefs of this magnitude to them^ 
felves and the ftate, and to make a particular bufinefs 
of it ; for it is by this method only our beef can gain 
a reputation at a foreign market equal to the Irifh. 
But (hould this encouragement be given, the necef- 
fity of further legiflative provifion yet ren>ains to 
check exilling evils. 

A law was lately pafled, directing all beef when 
repacked by any infpeftor, to be pickled at the fame 
time ; that no beef (hould be repacked till it had 
lain a fufficient time in fait. However wife this law 
may be, the intention of it is evaded in feveral ma« 
terial points : the perfon who in the firil inftance 
puts up the beef, frequently makes provifion at fome 
landing, efpecially if he lives at a diftance, and when 
prepared, the cattle are driven there and immediate* 
ly killed, often with a* fever on them. As foon as 
cold> the beef is cut up in pieces very unequal, fome 
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too fmall» others often very large, fd as to prcvcnL 
the fait penetrating fufBclently. It is then packed 
in tight barrels, which are generally filled with pic*, 
klc immediately by the perfon putting it up, to pre-, 
vent any diminution of weight, which it effedtually . 
does by diflblving the fait, and thereby prevents its 
operation on the meat, in extrading the blood and 
juices, which the water prevents running off; or if 
it does not, the meat is immediately filled again with 
the water ; from thence it is fent to market ; the re- 
packer there, too often in the fall much hurried, 
weighs and repacks it without fufficiently regarding 
or perhaps enquiring into its real fituation, with ref- 
pe<^ to the time it has been in fait without pickle. 

When beef is put up in this manner, without be- 
ing dry falted and immediately pickled, when re- 
packed it will taint, fhould the pickle leak out, be- 
caufe the blood and juices have not been previoufly 
drawn off, by placing it for a fufiicient time in a fi- , 
tuation where fait alone will operate on the meat. 

It is likcwife very injurious for beef to be fuffer- 
ed to freeze before it is repacked, as is frequently 
the cafe in fome places. Indeed when beef is thus 
put up, packed and pickled, though half a bulhel of 
fait be ufed to each barrel, yet by the time the warm, 
fcafon comes on, the fait is generally diffolved ; the 
pickle then having nothing to feed on foon fours, 
taints, and the beef is loft. Hence we may account > 
for the unufual quantity of tainted beef in this city 
laft feafon, which probably had a principal influence 
in fpreading and increafing the calamity which at- 
tended us. The pickle being ftarted in the ftreet, 
expofed to the adion of the fuo, foon putrefied, and 
from the Very confiderable quantity fo emptied, be- 
came highly offenfive. In fome inftances, to con- 
ceal the defeds and avoid the cenfure, the bad pic- 
kle was ftarted in the cellars, where it long conti- 
nued to offend the neighborhood. 

Another inconvenience attends this method of 
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putting up beef; though a temporary advantage 
may be derived by the individual, yet to the public 
it is feriouily injurious : when beef is pickled as fooa 
as packed, before the blood and juices are drawn 
forth, the pickle fills it in fuch a way as to prevent 
the wafte and fhrinking, that would otherwife take 
place, the lofs on ox beef being eftimated at fix to 
eight per cent, that on young cattle ten to fifteen 
per cent ; all this lofs of weight is prevented by its 
being previoufly pickled. The beef when arrived at 
a diftant market, and the pickle, through bad cafks, 
improper ftorage, or rough handling in flowing, leaks 
out, the meat fhrinks in confequence, and the barrel 
often appears nearly one-fifth deficient in fuUnefs ; 
doubts arife in confequence, not only as to its weight 
but as to its quality, by which the reputation of 
our beef is much impaired. 

From the foregoing ftatement, it is conceived high- 
ly neceffary that more clofe attention and care be 
given to this great and growing article of commerce, 
than it has hitherto received ; not only as it regards 
the article itCelf, but alfo as it afieds the health of this 
city ; and it is conceived a law may be fo framed as 
to anfwer both purpofes ; the firft appears peculiar- 
ly requifite, as from the frequent failure and grow- 
ing uncertainty of wheat crops, many farmers are 
turning their attention more and more to grazing, 
from whence we may exped a very great increafe in 
a few years ; and as we can fupply the article cheap- 
er than any other country, we ihould if it were plac- 
ed under proper regulations, probably gain fuch a 
credit as never to want a market. The like care, as 
it regards the health of the city, is equally neceflary 
from the probable increafe of the article. 

After much refledion on this fubjcft, the following 
has been thought the moft efficacious method that 
can under all circumftances be taken at prefent : 
That no beef be pickled until it has lain at lead 
fourteen days in a fufficient quantity of fait, and 

Yy 
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that where doubts arifc, the repacker or infpe<2ot 
have fufficieirt authority to place it in iuch a fituatioa 
at the expence of the barreller; and that when in 
bis opinion it fhall be neceflary, he ufe three pecks 
of fait to the bane! ; that the pieces average as near« 
ly 6 lb» as poflible ; that the number of infpedors 
be ditnini(hed and the pric^ of repacking moderately 
iocreafed ; that a qualified perfon at the expenfe of 
the ftate^ be appointed to fuperintend all the re^ 
packers in the city of New-York ; that no beef be 
exported from thence but what is repacked therein j 
and th4t no proviiions be repacked within the city, 
in the months of July, Auguft and September; and 
that no pickle at any time be darted in the ilreets, 
yards or cellars. 

The fuperintendant or infpedor-general {hould 
alfo be in veiled with power, and it Ihould be made 
his duty to examine once a month at lead, and 
oftener if in his judgment it (hould be requiiite 
during the warm months, all proviiions ftored in the 
city, and to remove to a place of fafety all fuch as 
may appear to him in danger of fpoiling or becom<» 
ing injurious to the health of the inhabitants ; the 
cxpences attending^to be defrayed by the owners. 

It is beheved that beef when well put up in good 
caiks, well flagged and made tight, cured with ^ 
fufficiency of ^It, and the attention above mention- 
ed, may remain in the city with as Uttle danger to 
the health of the inhabitants as any other article of 
commerce. 

This article will not bear much additional expenfe^ 
and every burthen it is embarpafled with in this, will 
tend to turn its courfe to the neighboring ftates> 
from whence it will be very difficult to reclaim it. 
The foregoing obfervations are made refpeding beef 
only ; the prefent laws are conceived ample for 
pork, where the repacking is confined to judicious 
perfons* 

Greater attention is alfo neceflary as to the barrels 
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in which provifions are packed, than has hithert* 
been given ; it has long been an opinion and prac* 
tice among coopers, that calks or ftaves of which 
the bairels are made, which will not anfwer for li* 
quors, are good enough for provifions : this idea i's 
erroneous, and the pradkice has been produAive of 
much mifchief. If a gallon of Ijquor leak out, the 
reft will remain of the fame quality ; but if the 
fame quantity leak out of a barrel of provifions, the 
whole will be expofed to taint or ruft^ and is always 
injured thereby. A caft: of twenty-nine gallons 
will contain two hundred pounds of beef with con- 
venience, and if the barrel is not prefled full, the 
provifions will be injured theteby* 



Calculation of the Profits to be derived from the groji 
Matter or Sediment of Whide Oil ; in a Letter t0 
the Secretary^ from Mr. Benjamin FoLOEii, dated 
Mudjbn^ Nov. 29, l^9^• 

T 

R£SP£CT£D Friend, 

THY requeft for the knowledge 6f the profit* 
that may arife from the grofs matter or fedi- 
ment contained in common right whale oil, 1 here 
<rommunicate with freedom, wifhing thou to lay it 
before that noble fociety for ufeful arts» Whi6h thoa 
haft the honor to be a member of. I Cake my fet 
off" from an average voyage of one fliip in the Brazil 
fiftiery, which is one thoufand barreb (fome have 
brought hon>e fifteen hundred ;) oiit of one thou- 
fand barrels there is at leaft two hundred and fifty 
barrels of grofs, thick matter ; the oil ftrained or 
jprefied from that is worth one dollar more in a 
barrel than the common oil, by reafon df its beiog 
prefled through clofe, fine cloths. 
Say fliip Columbia 1000 barrehf, at52s.^26QD^ 
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Out of 250 barrels of this thick, grofs matter, 
I prefs or ftrain out 200 barrels of pure, 
clean and thin oil, worth one dollar more 
per barrel than the common oil, at 3I. £^00 

There remains in candle-ftufF about 281b. to 
each and every barrel, 70001b. at 273 per 
lb. I fay 2^3, fperm candles is worth 3}^, 
white wax 4s. - - - 787 

750 barrels fold of the fhip*s oil at 52s, - 1950 

3337 

.pedud intereft of money and 1 
cxpenfes in manufaduring J 

£3^37 

Profits by the difcovery 500I. to one (hip*s voyage, 
not including the advantages that arife to workmen 
in the bufinefs. 

I have made my eftimation within reafonable 
bounds ; as to the price of the candles you are judg- 
es of, none as yet have gone to market ; Dr. Mitch- 
ell has a fample of them ; I exped to make improve- 
ments on this manufaftory ; if it is worth your at- 
tention, pleafe to fend me a line. I will tranfmit to 
you regularly my improvements in this bufinefs. 



Method of Dijiilling jirdertt Spirits from Potatoes^ 
with Obfervatiohs ; communicated by Mr. L'Homme^ 

DIEU. 

*^ T7EBRUARY 15, 1777. I f«t apart two Ab- 
r erdeenfhire pecks of potatoes, which I found 
to be feventy-two pounds j the potatoes were boiled 
in a cauldron till they were brought to a foft pulpy 
ftate ; they were then bruifed and made to pa& 
through^ a ftraight riddle, along with fome frefh wa- 
ter, the ikins being kept back by the riddle, which 
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were thrown away. The pulp was then mixed with 
cold water, till the whole amounted to about twen- 
ty gallons, EnglKh ; this was allowed to cool till it 
attained the fame temperature as would be proper 
for mixing ycaft with wort ; when forae yeaft was 
put to it, as if it had been yeaft to wort, from malt. 
In ten or twelve hours a fermentation began, which 
continued very briikly for the fpace of ten or twelve 
hoiirs, but at the end of that time it began fenfibly 
to abate j from which circumftance I was afraid my 
experiment would fail j after waiting for fometimc, 
and in vain, warming it a little with a view to renew 
the fermentation, 1 determined to ftir it briflcly, to 
fee if it could be renewed by that means ; this pro* 
duced the delired efie£^, and the fame operation was 
renewed every day, and the fermentation continued 
to go on in a proper manner for a fortnight, at the 
end of this time the fermentation abated and could 
not be renewed by agitation or otherwife, and the 
liquor having been found upon trial to have acquir- 
ed a kind of acid, flightly vinous tafte, was judged 
fit for diftillation ; it was then diftilled with due cau- 
tion, care having been taken to ftir it in the ftill un- 
til it began to boil, before the head of the ftill was 
applied ; and the fire was afterwards kept up fo 
ftrong as to keep it boiling briikly till the whole was 
run over : this was intended to prevent the thick 
matter from fubfiding to the bottom ; for I was afraid 
that without this precaution it would have acquired 
a JiUlburnt flavor ; and I found by experience, in 
one inftance, that this kind of empyreuma was of 
an exceeding difagreeablc kind, refembling in fla- 
vor the fumes of burning tobacco. In confeguence 
of thefe precautions, and due redification,. I obtain- 
ed an Englifh gallon of a pure fpirit, confiderably 
above proof, and about a quart more of a weaker 
kind, a good deal below proof. This was in every 
refped the fineft and moft agreeable, vinous fpirit I 
ever faw ; in tafte it fomewhat refembled very fine 
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brandy ; but it was more mild than any brandy t 
ever tailed, and had a certain kind of coolnefs up* 
dn the palate peculiar to icfelf, by which it might 
be readily diftmguifhed by a nice judge, from every 
other kind of fpirit. Its flavor was ftill more pe- 
culiar to itfelf ; but it more nearly refembled bran*^ 
dy, impregnated with the odor of violets and rafp- 
berries, than any thing elfe to which I could com* 
fare it. A fingle glafs of it put into a bowl of 
punch, made it appear as if it had confifted half and 
half of rum and brandy, impregnated with the 
juice of ralpberries. It feemed to derive this flavor 
from a fubtil eflential oil, of a very Angular kind j 
for although it arofe with a frelh fpirrt that came 
over, it ftill continued to come over, without any 
fenfible diminution, or change of flavour, till the 
whole of the fpirit Was drawn off ; it was alfo fo dif- 
ficult to be diffipated, as to fcent with its own per- 
fume a drinking glafs, into which the fpirit had been 
poured, for more than twenty-four hours after it 
had been emptied, and apparently quite dry ; and 
this perfume, after the fpirituous flavor was totally 
diflipated, appeared to me the moft agreeable I had 
ever met with. 1 have been at the greater pains to 
defcribe this kind of fpirit in its ftate of perfedlion, 
becaufe I have fince heard of, and feen fome fpirits, 
faid to be drawn from potatoes, which for want of 
flcill or caution in the operators was itttolerably nau- 
feous/* Bath Papers^ vol. iv. p. 44, 1788. 

Note. If feventy-two pounds of potatoes thake 
five quarts of brandy, one hundred weight, which 1 
fuppofe is about two bufhels, will make about feven 
quarts, which will be worth at leaft feven (hillings. 
Potatoes are raifed in abundance in our new fettled 
weftern and northern country ; three hundred bufh- 
els to an acre is not uncommon, which being dif- 
tillcd. Will produce one hundred and feventy-three 
gallons of brandy, which would be worth at leaft 
eight ihillings per gallon, and produce the fum'(tn- 
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clading the labor of diftilling) of fifty-two pounds 
fixteen fliillings j the potatoes would not be worth 
xnoie than two fhillings per bulhel, as they are not 

• an article of traufportation. The difference then 
would be between the brandy and potatoes, twenty- 
two pound ten {hilHngs ; in many parts of the coun- 
try they are worth raifing at eighteen pence per 
bulhel i the difference then would be thirty pounds 
fix ihilhngs. Would it not be much for the intereft 
of our new country, to make brandy from potatoes 

* rather than from wheat or rye, which is fo much 
wanted by the new fettlers, and will bear a tranf-t 
portation to market, to enable the farmer to pre- 
ferve the neceflaries he wants ? and would it not be 
better for our old fettled country to make their fpir^ 
its from potatoes, rather than from apples, which 
would afford cider, which is more wholefome and 
palatable than the fpirijts made from that fruit. 



Experimental EJfay on the Properties of the Galium 
TiNCioRUM, and its ufe in the Art of Dying ; fvp^ 
pofed to be the fame which the Indians ufe in Dying 
their Porcupine ^ills of a Red Colour^ In a Letter 
to the Secretary. 

By James Woodhouse, M. -D. of Philadelphia. 
N'tfiqmd utile facimut viliut alga tjt. 

T^HE art of dying is an ufeful and important 
^ branch of manufaftures ; a permanent dye al- 
ways doubles the value of wool, filk, cotton, or linen ; 
for a faded coat or gown are generally thrown afide, 
before they are half worn out. 

Linnaeus has placed this plant among the tetran- 
dria monogynia, and with Profeffor Kalm* has reck^ 
uned it a fpecies of gaUum, and thus defcxibed it in 
his Species Plantarum.f 

* Ka1m*a Travels, vol. iii. p. 14, 
t Page x«5, edition printed in 1751. 
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The galium tindorum has fix linear leaves on the 
(lalk, and four on the branches ; the ftalk is flaccid, 
the peduncles are placed under the flowers, the feeds 
are fmooth ; the ftalk of the plant is from fix to 
eighteen inches high, the feed veflel is on the top, 
and comes to maturity in September ; the roots are 
from one inch to two feet long, and when dried, as 
flender as a common knitting-needle ; the outfide 
of them is of a dark brown colour,* the infide when 
broken, of a yellow, orange or red colour. It grows 
plentifully in woods, fwamps, and on the banks of 
rivers,' in the middle and back parts of Pennfylvania, 
on the frontiers of the ftate of New-York, in Cana* 
da, in the neighborhood of Hudfon's Bay, and in the 
Northweftern Territory, about Port St. Vincents on 
the Wabafli. Mr. William Bartram informed me, 
that ten years ago plenty of this vegetable might be 
found in a fwamp, near the centre of the commons 
of Philadelphia. The roots of the plant ftiould be 
carefully dried in the fun, and great precaution ta- 
ken to preferve them from moil^ure, that tliey may 
not become mouldy, and be thereby rendered unfit 
for ufe. 

The galium differs from the rubia tindlorum in the 
following particulars : the galium has httle tafte, the 
madder is bitter ; cold water, which has little adlion 
upon the galium, readily extrads the colouring par- 
ticles of madder ; more of the colouring particles of 
madder are waftied from cloth, filk or linen, by cold 
water, than from the galium ; the madder when boil- 
ed is not of fo pafty a confiftence as the roots of the 
galium ; the madder does not give fo deep a red to 
cloth or filk as the galium. It agrees with the ru- 
})ia tin(5lorum in two particulars, acids and alkalies 
have the fame efFed upon both. 

John ReinholdForfter,in a letter to Wm. Watfon, 
publidied in the 626 volume of the Philofophical 
Tranfadions of London, fpeaks of the galium, but 
has faid nothing fatisfadory. M. Hellot, in a difler- 
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tadM on the art of dying wool a^ TJirdoIlen cIoth> 
glances at it : be Says tbere is a fpeck s of maddeir 
brcilght from Cinada^ tbi root of v^hkb is extremely 
flender^ and produce nearly the feme tSe€k u$ tba 
Edtopean madder^^ Dr. Martin fay^, be has feen it 
flourifti in fuch a manner in fiyme fituations, that 
feveral bandfuts of ic might be gathered in the com- 
p9& aS a yard or two.f Specimens of the dyed 
tk>tb and filk are fent io the agticultural focieiy foir 
infpefilori. 

EtpefimeM ift. Cdd i?at«r digefted open the 
powdered roots of the galium 24 bonrs, afTumed a 
flight fdd tinge ; boiling water and fpirit of wine, a 
red of a deeper colour ; setber, a flight yellow tinge. 

id. Two drachma of the powdered root«, mixed 
with eight ounces of water, were diftilled in a glafs 
retorti with a gentle beat, when feven ounces of a 
traofparent fluid came over into the receiver, upon 
Which no chemical agent produced My effect. The 
fire being raifed, one ounce more of a fluid tinged 
yellow came over, wbicb poflefied the fame proper-* 
ties as the firft. The root was changed into cbarcoaL 

3d. A leaden colour was difcharged from a piece 
of dioth by boiling it in a folution of cremor tartar ; 
this cloth was then boiled five minutes in one drachm 
orf ibe powdered roots of the galium in a gill of wa* 
ter^ when it affumed a bright red colour, which was 
in no maftner changed upon being expofed feveral 
days to the adion of the fun and air. The mild and 
cauftic alkalies diluted with water, heightened this 
coloo# J no other agent produced any vifible eflfecS. 
Another piece of cloth, boiled in the fame liquor, 
after the fitil had extra^ed mod of the calouring 
particles, aSumed a light brick dnit colour. 

4th. A piece of farlanet was boiled ten minutes. 
in foap and water, and five in one drachm of the 
powdered roots of the galium in ^ giU of water, wbeux 

* Page 6f • f Aoieiicaii pkilofdphiqatl f i«l&6ti(ins» i^l. 3. ' 
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it aifumed a light red colour, upon which chemital 
agents produced the iame effei^ as upon the cloth. 

5th, A Ikein of cotton thread was foaked in a fo- 
lution of galls and hung up until dry ; upon being 
boiled in the powdered roots of the galium and wa« 
ter it airumed a flight red colour* 

6th. Strips of bleached linen were boiled in the 
powdered roots of the galium and water, when tliey 
aflumed a colour of the fame tinge as the cottoa 
thread. Pieces of thefe ftrips were fubjefted to the 
operation of the following agents : folution of the 
vegetable alkali in water^ greatly deepened the co- 
lour; mild vol. fpt. fal ammoniac, produced the 
fame efied ; cauftic fpirits, fal ammoniac, ditto. 
Soap waflied out thi^ colour, and changed the linen 
to its original tinge. Neither vinegar, nor vitriolic, 
nitrous or marine acids diluted with water, nor folu- 
tions of manganefe or zinc in the vitriolic, nitrous or 
marine acids, nor mercury in the vitriolic or nitrous 
acid, nor tin in aqua regia,iior folutions of corrofive 
fublimate, faccbarum faturni, muriated barytes, 
arfenic, tartar emetic, or allum produced any effeiJl 
upon it. 

7th. The linen was animalized by foaking it iq 
putrid blood, and then boiled in the powdered roots 
of the galium and water, when it aifumed a dirty 
brown colour. As it has been fuppofed by fome, 
that the Indians conceal the method of fixing the 
colour of the galium, and by others, that it is fet by 
the juice of crab- apples, or the berries of the fumacb, 
a common clarified goofe quill was boiled in the 
powdered roots and water, when a red colour was 
imparted to it, equal in brilliancy to the colour of 
any of the porcupine quills dyed by the aborigines 
of our country. 

.Thus, Sir, I have given you a chemical hiftory of 
the galiqtm tindorum ; though the experiments are 
few in number, yet I conceive them to be complete; 
weftethe dye on cloth and£lk4S durable; neither 



On new conJiruHed Fire-PIaccs. 371 

fun, air ndr moifture, nor any chetmcal agents, the 
alkalies excepted, change iu colour. It promifes to 
become a valuable article in the art of dying, and 
credit is certainly due to the agricultural fociety of 
New- York, for their exertions in obtaining a true 
account of its uTe in this important branch of manu- 
fadores. 



An account of new conftruSied Fire-Places ; hy Johm 
Stevens, Efq. in a Letter to Robert R. Uvingjlon^ 
Prejident of the Society. 

I LATELY borrowed from our worthy fecretary. 
Dr. Samuel L. Mitchell, an ingenious work re- 
cently publifhed by Count Rumford, the fame gen- 
tleman who, under the name of Sir Benjamin 
Thompfon, has fo eminently diflinguifhed hirafelf 
by his fpeculations on heat, &c. Among other in- 
terefting fubjefts difcuffed by the Count in this book 
is, "An Eflayon Chimney Fire-Places.'' After de- 
tailing at coniiderable length his improvements in 
the conftrudlion of chimney fire-places, in order to 
prevent fmoaking and to throw out into the room 
more heat, he in a noce has the following paflage : 

" I have of late been much engaged in thefe in- 
veftigations, and am now adually employed daily in 
making a variety of experiments with grates and fire- 
places upon different conffrudlions in the room I in- 
habit, in the Royal Hotel in Pall Mall ; and Mr. 
Hopkins, iron-monger to his Majefty, and Mrs. Hem- 
pel, at her pottery at Chelfea, are both at work in 
their different lines of bufinefs, under my diredion, 
in the tonftrudtion of fire-places upon a principle en« 
tirely new, and which, I flatter myfclf, will befbun^ 
to be not only elegant and convenient, but veiry 
economical; But as I mean foon to publiffi a parti* 
cular^ccDont of thefcf fire-places, wittdlawings and 
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8>iBple dhre£ti(»os for cmftrnAiitg tbsm^ I Ai^ sot 
eittlar^ farther on t]>e fiibjeA ia tM« piace." 

Thus fac the Coimi-^I fesi TOipatieni: to heat tlui 
refuit of his varbw expeitniems. 

It has long bee a a fa^rorite ebjeiS of ftu4f i^th sit 
to BiTAeot fome eafjrnioi^ afpierer^ogtiie inflMiBk£l 
wafte of heat which is evolved during the combttftKia 
of fuel in fire-places of the ordinary conllrudion. 
Probably not lefs tfean two thirds of this beat, in- 
ftead of being applied to the purpofe of warmiog 
the air of the room^ is fuft<?red'to make its efcape 
and to be Xwallovved up by the wide extended throat 
of tbc chimney. The pertrial of the paifegc above 
quoted, where the Count atuioonces to us *' tfcat be 
is adlually ejagaged in the conftru^ion ^ $i^pl«ca^ 
upon a principle entirely Dew, and fvhicht be oatteip 
hioifeJif, will be found to be not oaly elegant a»d 
convenient, but very econoffjical/^ The perjufal of 
this paffage, I fay, has operated as % powetl'ul ftimor 
lus with me to lofe no tiipe in reducing to praSice, 
by adual experiment, my ideas ^n this iroppftaiM 
fubjcift. Whether the modps w^ baye purAied tor 
effeifl onexommon purpofe bear s^)y fimilarity to eacb 
other, tiaie will difcover ; in the jp^AO time we can 
form no probable conje£ture from tbe general teims 
in which be fpeajcs of his improvements. 

That I migAt not be wboUy anticipated l>7 tbjs in- 
geoioufi cbimney-dodor, to work I went immedijKe* 
ly, oo tbe fire-place to nay office^ which was vejy 
liable to Ixnoke, owing to tbe chimoey being over- 
toped by the roof of ChaoceWor La viogfton's hpofe* 
As the fabric I have conflru^aed was not completed 
till yefterday, I have not ye^ bad a full trial of i(a 
effe<a* A ftre has been kept up in it dpring the afr 
ternjoon jof y/sfterday, and Jtbp greater part qf {hi? 
day ; aod thoi^b ttte malhip work is fo gi:eep it 1)as 
carried f^ perfefUy well, and J flatj^j: njj/elf 
the imptovefpent vjrith relpecStto the favip^^^jftqel^ 
will bt very .gireat. For ixixi^ ',.^f5 
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Jtear« torefisr to Df. Mitchell, o/ho wts pre^t at 
the fir ft trial I raad^« 

Had I not been Ataigiitened for time, I 0iauld 
have had ti|e back and about two^third parts of 
the fidas ca& m one piece of jron, notwithttatidtag 
that Count Ktuxiford mprobates iron as an improper 
material in the conftrudion of fire-plac^. fiot for 
t&e ^tyy ^ ^£pn (independent of otbeu) h^^ cond&nms 
it, i ant eooviaced tbat in fine^plaoes confttodbed as 
nboye defcribed, caft iroa is pcriiapy the ipfioft ^ligi>^ 
ble material. }t3 being a powerful condudorof faeac 
is £b far from being aa objexStional propcrtjr, tbat it 
xeall}^ h& a capital adyantage, when iwaCtecs are ip 
contrired, that the heat abibrbed bjr rbe iipn, ift^ 
ftead of being loft in the wall behind the back, 19 
conveyed into the geaerai mgfs of air it) the ooom. 
'The gTveateft objcdioQ 1^ the ufe of metallic fubftaiw 
ces aboat a fire-place, is a difpofitioo of acqiiiriog 
9ad retaining a higher temperatum of heat than aof 
^the^ bodies, pommonly ufed for tiii^ purpofe. Iron 
ftoves for inftance, are liable to become fo heated m 
ito roaft or Iff iucfa oliageaotus particles as are depo- 
iited npoQ them, bj which a co^npliqatioa of bad 
fiwlls are fet loofe : this circumftance renders thefe 
Aoves very o&nfive to delicate conftitutions ; 1[>ut 
in the conftrudion of the fire-places reconuncocied 
in this memoir, the objedion he^e ftated is complete- 
ly obviated. 

I will now proceed, with the indulgence of the 
Society, to a defcription of the fire-place I have coi^^ 
ilrucaed. 

Figure i is the ground plot ; the line 42 A is the 
4kvtfide faee of the bri^k work nvhi^h clofiss up the 
apertare of the fiurmer fire-place ; c is the bock of 
the prefent fire-place, which is a plate of x;aA iroa 
placed at two inches from the wall at the bottom ; 
t)penings are left in the jams at d and e^ by M'hidh the 
^hollow fpace bptween the back plate and jh^ wall 
, cqwwiWijc^es with t Jn5 jiir of the rpom. Jt 4s wwe^ 
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xeiEnry to give the dimenfioiis of the different parts, 
as they are expreffed in the figure. 

Figure 2 is a front view of the ekration of fig- 
lire i^ a is the aperture of the fire-place, b the 
breaft-work of brick, c the jams, and d a dome of 
iheet iron. The dimenfions of the parts are expref- 
fed in the figure. 

Figure 3 is a (e&ional fide view of figure 2, a the 
aperture of the fire-place, b the throat c^ the chim- 
ney, c a plate of fiieet-iron making a divifioo of the 
<lome to within a foot of the top, by which means* 
the fmoke is made to afcend within the front fedimt 
of the dome to the top, and to defcend again in the 
back part to the aperture/, and thence up the cbim- 
ney» This aperture /, whenever the fire is burnt 
down, may be clofed, by which means the heat in 
■the fire-pUce will be prevented from paffing up 
the chimney, and the temperature of the air ia 
the room will thereby be continued warm a long 
.time : ^ is a plate of fheet iron regulated by the 
icrewrf.* 

Fire-places of the dimeefions above defcribed, will 
be fufficiently large for rooms of a moderate fize, 
and for rooms of a. larger fize the fire place ought 
mot to exceed 18 or 20 inches wide in the back, and 
14 inches deep. 

The materials of which fire-places on this plan 
may be conftruded, can be varied, fo as to accom- 
modate every fituation. Where elegance is not re- 
quired, freeftone, brick, tile, caft or flieet iron may 
be ufed ; but where ornament is ftudied, the bafe 
jnay be of marble, and the dome either of marble or 
of (beet-copper, japaned or guilded. The form too 
of a fabric fuch as I have defcribed, may be dtverfi- 
fied in a thoufand ways, fo as to a&rd ample fcope 

* This I have found to be :of great advantage) as in cpld 
weather the throat of the chimney will bear to be contra6ted 
without danger of fmoaking. This leflens the currant of cold 
air which i4 conftantly rufliing in from eycry. crack or crericc^ 
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to the difplay of tafte and faocj* The hale indeed 
is not fo fufceptible of variety in its fovm, as is the 
fuperilri^dure. which i» capable of being moulded 
into an infioite variety of elegant fhapes, fuch as co- 
luinn^ obeliiks^ pyraoiidsi and figui»es of a conical 
aad elipticai fomu " 

. The a^boYe memoir was prepared to Jay before tb^ 
ibqiety at their. mf^eting oa Tuefday lafl; but as few 
members met, ^ndvn bo^rd was not Jfotmed, it was 
not then read. Since that time I base kept a coo-- 
ftant fire in my new conllruded fire^fdace, and it 
is with great pleafure I now inform the board that 
its efied) in warming the room« and the confeqnfiot 
faving of fuel is even beyond my moft ianguine &t^ 
pedations. January xi, 1793U . 



APPENDIX. 

Obfirvations on the Midns oflmpro'Oingtbe Mfinufac- 
ture nf Flour ^ and Diminifbing tbt Confumption of 
Water in Grinding. 

By Robert R. Livingston, Efq. of Clermont. 

POSSESSING fome Jiouring mills, I was natu-^ 
rally led to converfe at times with ray millers 
on the means by which flout was rendered 4>etter or 
worfe, and on the economy of water in grinding.. 
They gave me fads, which 1 found confiimed by 
other millers, from whom, as occafion offered, I made 
enquiry on thefe fubjeds. One feemed to be gene^ 
rally admitted and confirmed by my own obferva- 
tions, to wit, chat tK> two mills, apparently in fimilar, 
circumftances, made flour of the fame quality with 
the fame quantity of water. Though geered alike, 
one mill would make worfe flour, or tequire more 
waUr than the other. Another fad was admitted : 
That if the mill moved too flow, or fed too faft, the 
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foBut was geodially bad, being then grotrnd flat, or 
dcdd^ irr the nvilleie's pbraTe, It would pack together, 
^nd not riib when leveoedi fo well m tbat which was 
ground lighter, or ^ they call it, fharpen 

This laft faa explains the fira^Add ihew^ tbat the 
flour was injured by the too great pfeflure of the i»ili 
ftcne^ w'bicb itiQft nece^arily happen wheti the cen« 
tnfagal fotceii dfmittiihed by tbeflow motion of the 
lunnev (or oppet mill ftoM) or when aii un4ae pro^ 
poFtion of grain ii at one time admtted. 

Though iK>.titiller that i have <^0tiverf6d with, 
codtd eapkfii tlM pbenofVieiton I have before men- 
tioQad,7etit jd ^^noM from tbi^ laft fa<^, that one 
miU grinds with* left warer^ and ttiakes better flour 
thas anotber, in apparently flmilar circufnflances, 
becaufe one grinds more by attrition^ the other by 
prejfure. The lail will require more water, becaule 
the friclion is of courfe greater, in proportion to the 
weight with which it lays upon the grain» and the 
flour bad in the fame ratio. Some weight, however, 
is neceflhry to break the grain with facility j what 
<his weight fhould be, has never yet been afcertained, 
nor can it be upon mills of the prefeot coa^rudion 
with any degree of accuracy. Xo enable millers to 
do this was th« objedl of my enquiry. The reafon 
why one of two rnill^ in apparently fimilar circum^ 
ftaiite0 maked better dour than the other, with lej» 
water, will be found iiv the diflerent degreed of elafti^ 
chy in tbe bridge tretf. (that is the b^am that car- 
ries the milt ftone.) If a fupport is placed under 
tbe centre of this beam, direaiy beloW the point of 
tbe fpindte) io tt to prevent it from {pnngxng^ tbe 
flour ground while it remains^ there is groi^ dead, 
and the (loties eWdently choak and labor more, be^ 
caufe they cannot relieve themfelires, or rife when 
clogged by the grain, without railing the mill ftone ; 
whereas when the bridge tree is elaftic, it will of 
courfe be fomewhat bent by the weight of the flene, 
and muft t^i^fi^re aid the iioi^e by its effete f o nfe. 
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But as it was impoffible to determine with accuracy 
the neceflary fpring, which, if great, would endanger 
the breaking of the bridge tree, or be fubjedl to vi- 
brations, which would fuffer the wheat to pafs before 
it was fully ground ; or if too fmali, it would be fub- 
je<9: to the defeats I have mentioned. It has never, 
J believe, been an objeft of confideration with mill 
Wrights, but left to hazard, and hence the difference 
I have noticed in mills of a fimilar conftrudion. 
The firft idea that ftruck me, was to place the pot 
in which the fpindle runs, in a box of wood or caft 
iron, and to annex to the fpindle a block of light wood 
that ihouldfiU the box within 1-8 of an inch all round. 
If quickfilver was put into the box, fo as to fill the 
intermediate fpace, the wood would then operate as 
if it difplaced a quantity of mercury proportioned to 
its fize, we will call its folid contents one cubic foot. 
It would be beft, however, to make its height, com- 
pared with its breadth, as great as poffible, in order 
to diminifh its^ motion and fridion. A cubic foot of 
quickfilver weighs 947 lb. fuppofing the block of 
wood to weigh 47 lb. the mill fl:one would be buoy- 
ed up 900 lb. As this is the ordinary weight of a 
mill ftone, it would in this cafe have no preffure 
upon the grain, while its momentum would re- 
main as it was when put in motion. This is an 
important confideration, fince the facility with which 
corn is broke by mere attrition, muft depend upon 
the momentum of the fl:one. If a mill could be fa 
conftrudled as to have the momentum of the heavieft 
ftone, and the fridlion of tlie lighteft, it would require 
but little more water to turn a ftone of 1200 lb. than 
it would to turn one of half that weight, and when 
once in motion, it would require lefs water to con- 
tinue it, if the fame obftacle was oppofed to the mo- 
tion of both. In this mode too, the friftion upon 
the point of the fpindle would be greatly diminifbed, 
and the fame principle applied to gudgeons might 
I think be much more advantageous in diminifhing 

A a a 
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fridion, than fridion wheels, without their wear ami 
nicety. The drawing annexed will explain my 
meaning very fully. It mull not, however, be un- 
derftood, that a mill can break corn without fome 
preflure. The eafe with which the ftones would be 
raifed in this cafe, would render the flour coarfe, 
and even permit the fmaller grains to efcape un- 
broken ; but it is certain, that hand mills, where 
the (lone does not weigh more than 200 lb. will not 
only break corn, but it is generally fuppofed in 
France, where they are much ufed, that they flour 
better than the heavy ftones ufed ii> water mills; by 
the means I have defcribed, a ftone of 2000 weight 
may be made to prefs no more than one of 200, 
while its power in breaking by mere attrition, would 
be proportioned to its weight. This mode, however, 
from the difficulty of procuring mercury in the coun- 
try, I did not reduce to practice, though I fhould 
certainly prefer it to the one I am going to mention^ 
by which I effeded the fame objed, though perhaps 
lefs advantageoufly. I joined two oak plank 2 1-2 
inches thick and four feet long, by a ftrip of ftrong 
harnefs leather foaked in oil, fo as to be water proofs 
in the manner of a bellows, fo that the plank could 
rife or fall 3-4 of an inch. This was^ fixed by two 
clamps at each end upon the bridge-tree of one of 
my mills ; at one end I inferred a tiii tube, one inch 
diameter, and four feet long. To the bottom of the 
bellows (as I called it) I annexed a plug, by which 
I could difcharge the water without flopping the 
mill, when I wi(hed to make an experiment. A few 
fmall tacks driven into the lower planks on the infide, 
kept, by their heads, the planks from clofing fo as to 
prevent the admifliion of the water. On the centre 
of the upper plank, I placed the pot, in which the 
fpindle turns. It is obvious that when no water was 
put into the tube, this mill differed in no eflential 
point from one upon the common conftrudion ; but 
that, when water was poured into the tube, the pref- 
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fure of the bellows upward, andof couifeof the mill 
fione, would be proportioned to the height of the 
water in the tube, and the furface it aded upon in 
th^ bellows. This furface being four feet, one foot 
of water in the tube would operate to diminifti the 
preiTure of the upper ftone 256 lb. If the tube was 
filled with water, the mill ftone would be raifed the 
whole height to which the bellows could rife, unlefs 
it weighed more than 1020 lb. 

Having fixed the apparatus, I came on a day ap- 
pointed for the trial, with fevcral of my friends, and 
an experienced miller. I found the miller grinding 
new atid damp wheat in that mill, which choaked, 
and pafled through with great difficulty ; when I 
poured from a tea kettle into the tube, as much wa- 
ter as diminiftied the prefFure of the mill ftone about 
500 wt. he faWi to his great aftoniftiment, that with- 
out any additional water on the wheel, the mill had 
quickened its motion, and that the flour pafted rea- 
dily without choaking. 

I then graduated the flood gate of the mill race, 
giving it juft fo much water as the miller determined 
was neceflary to make good flour, and emptying the 
bellowsof water, I diredled the miller to convert two 
bufhels of wheat into the beft flour he could make, 
marking the time he took to do it by my watch. 
When he had finifhed, (leaving the gate as it flood} 
he put in two buftiels of wheat from the fame parcel^ 
and gave over the management of the mill to me* 
I having undertaken to make better flour, in lefs 
time. I conjedured that the mill ftone weighed 
about 906 lb. and accordingly inferted 2 1-2 feet of 
water in the tube, which diminiflied the preffure of 
the ftone upon the grain 625, leaving only 275' lb. 
^calculating as if the ftones were at reft) though the 
diminution muft have been much greater if the ceil-* 
trifugal force is taken into confideration. In this way 
I finiftied my taflc in one fourth lefs time than the 
miller took to perform his, and the flour (though the 
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firft I ever made) was fenfibly better >than his. In- 
deed it will hardly be poffible for the moft ignorant 
miller to make bad flour, if the ftones are large and 
heavy, when the preflure is taken off in the way I 
propofe, unlefs it be by feeding much too fall, which 
may perhaps make it coarfe ; but it can neither 
heat, or be ground dead, the common caufes of bad 
flour. From this experiment two important confe- 
fequences refult : Firft, the improvement of the flour. 
Second, the faving of water. I Ihould, however, 
have ground to more advantage, had I left fomewhat 
more weight on the grain, fince I found that care 
was neceflary in my experiment to prevent the mill 
from feeding too faft, the velocity of the mill ftone 
being near 1-3 more than in ordinary grinding with 
the fame water. When the mill received too much 
wheat, the centrifugal force, and the extremely light 
preflure would, if too much wheat was admitted at 
once, permit it to pafs before it was fufficiently 
ground. Other occupations, and the diftance of my 
mill from my houfe, prevented my purfuing thefc 
experiments, fo as to afcertain accurately the due 
quantity of preflure to fave water, and make the beft 
flour. The greater the weight, and thfe larger the 
diameter of the mill ftones, the lefs the preflure on 
the grain need be, becaufe their power of attrition 
would be proportioned to thefe. Enough, however, 
was done, to fliew that both may be eflfeded by thefe 
means, and I have no doubt, that if the upper mill 
ftone was to weigh three or four thoufand pounds, and 
the preflTure to be reduced by either of the means ' 
I have mentioned to about 300 lb. that the flour 
would be greatly improved, becaufe little inequali* 
ties in the feeding of the mill would have no effect 
in obftrudling the motion of a body moving with 
fuch momentum. For the fame reafon a very con- 
fiderable faving of water might be made by uflng a 
large and heavy mill ftone, becaufe thefridion would 
not be encreafed except on the point of the fpindle, 
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while the obftruftion to the Hone's motion, by the 
grain in attrition remaining the fame, it muft always 
be relatively lefs in proportion to the momentum of 
the ftone, after it had once been fet in motion. The 
drawings will fully explain the means 1 propofe for 
this purpofe, and the extreme fimplicity of them ena- 
bles any miller to try their efFed at a trivial expepce. 

ROBERT R. LIVINGSTON. 



On the Methods of introducing Heat into Rooms, and 
preventing its efcape ; in a Letter from Simeon De 
Witt, to Samuel L. Mitchell, M. D. 

I HAVE always confidered ftudies having for their 
objed the means of leflening the labor or expence 
neceflary to procure the comfoits of life, among 
the moft ufeful in which man can be engaged. Eve- 
ry difcovery, made in fuch purfuits, is valuable^ 
even if the occafion to which it may be applied be 
temporary and tranfient in its nature. But if its ad- 
vantages are of fuch a kind as, that a great part of 
the bulk of mankind can be benefited by them, 
not. only for the prefent, but for ages to come, its 
value will puzzle the powers of calculation. In this 
light I confider every improvement in the economy 
of warming rooms, in order to make them comfort- 
able habitations in cold weather, a fubjeft which 
has been left confiderably in the dark ; it ftiall 
therefore occupy the contents of this letter, and 
with thus much of an introdudlion, I fhall enter 
on it without further ceremony. 

A given quantity of fuel, when burnt, will give 
a certain quantity of heat. Means may be ufed to 
increafe the intenfenefs of it, but it is not preten- 
ded that the quantum can be augmented. The thing 
under coniideration then is, only, how fuoh a given 
quantity of heat can be applied to the ufe intended 
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with the lead wade. The ufe intended is, to warm 
the air of a room, and to preferve the ' warmth as 
long as podible, conGftent with health and com- 
fort. This divides my inquiry into *two branches, 
which I fhall conlider feparately, and begin firft 
with the means of preferving beat in a room. 

id. From the properties of airs of different tem- 
peratures it follows, that where currents of thefc 
meet, that which is coldeft will pafs on below, whjlfc 
that which is warmed will make its way in an oppo- 
fite diredion above it. In this manner the air next 
to the fire-place being warmed, will afcend to the 
cieling and move along it to the walls, where it will 
be drawn into the currents that enter by the crevi- 
ces of the doors and windows, and return with 
them to fupply the draught of the chimney ; for 
the air that goes up the chimney mud be fupplied 
by an equal quantity coming into the room by fome 
opening or another ; and if a room be perfectly 
tight, It is irapoffible that the chimney can draw at 
alK The air warmed By the fire, iia the pailage 
which it immediately takes, as jud mentioned, parts 
with the greatcd proportion of its htat to the ceil- 
ing and walls along which it moves, as well as to 
the entering air with which it mixes before it can 
benefit us on its return in the lower parts of the 
room ; and thus, the greater part of the heat re- 
ceived into the room, is abfolutely lod to us. How 
is this to be remedied, becomes, therefore, a pri- 
mary quedion in our invedigation ? If we could 
point out a method to make the ceiling, walls and 
floor of materials that would be perfed non-conduc- 
tors of heat, and at the fame time could prevent 
frefh air from entering, it is evident the quedion 
would be completely anfwered ; that is to fay, fuch 
a room once warmed, would remain warm for ever : 
But no fuch materials are to be had, and frefh air 
mud be admitted both for the purpofes of breath- 
ing and fupplying the draught of the chimney. AU 
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we can do, therefore, is to endeavor to come as near 
to this Scheme as the nature of things will admit. 

From the circumftances ftated, it appears obvious 
that very much will depend on the materials inclo- 
fing a room. Whether they are fubftances that will 
readily or difficultly abforb or carry away heat, will 
make a vaft difference in the qualities of a room. 
An inquiry into thefe properties, as refiding in dif- 
ferent fubftances that may be ufed, therefore be« 
comes neceflary. 

If we take two wires, one of glafs and the other 
of metal, and hold them between the fingers, at no 
great diflance from the ends, applied at the fame 
time to the blaze of a candle, the one made of met- 
al will foon communicate an intolerable heat, while 
the other will produce no fuch eflfed. From this 
familiar experiment, it is then apparent that metal 
is a ftronger condudor of heat than glafs, or that 
beat will be carried away more rapidly and in great- 
er quantities from a body that is charged with it, to 
any other lefs charged, when metal makes the com- 
munication, than when glafs is interpofed. 

If the hand be applied to furs, or (oft woolen 
flufis, expofed to the coldefl weathSr, no fenfation 
of cold excepting for the firfl moment is fuffered, 
whereas when applied to metals, ftones and many 
other fubftances that have in the fame manner been 
expofed, the cold will be unfufFerable and peiima- 
nent. The philofophy of thefe phenomena is this : 
when heat^ by any caufe^ is more rapidly taken from 
any part of the human body^ than is generated by the 
animal funUions^ the fenfation of cold is produced ; 
and if any thing prevents its efcape as faji as it is 
thus generated^ a fenfation of heat is the confequence. 
It follows then, that furs and woolens are fuch im- 
perfedl conduftors of heat, that when a limb 1% 
wrapt up in them, they refufe to carry off the heat 
fufficiently faft to prevent its accumulation, which 
is fometimes to fuch a degree that nature^is obliged 
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to call to her aid an extraordinary fupply of moi^ 
ture from the body to diflipate it. 

Thefe inftances will fhew what is meant by con- 
dudors and non-condudors of heat, and how it may 
be known what the properties of different fubftances 
are in fuch relpeds. It is moreover faid, that non- 
condudorsof eleclricity are generally imperfed con- 
ductors of heat, fuch among others is dry air : and 
this explains why things of a loofe, porous texture 
are found warmer (to ufe the common expreflion) 
than thofe of a more compad make, as is the cafe 
with feather beds, quilts, blankets, baizes, carpet- 
ings, &c* In addition to the non-conduding qua- 
lities of the materials of which they are made, it is 
greatly owing to the ftagnant air contained in the 
vacuities of their compofition, that the paffage and 
efcapeof heat is obftruded and prevented. From this, 
by the by, may be underllood the neceflity of airing 
beds and bed cloaths every day, in order to expel the 
great quantities of moifture they imbibe from ufe in 
the courfe of the night, if we exped all the warm- 
ing effedls they are intended to produce. A prac- 
tice, too much negleded, at the expence of health 
and comfort. 

The foregoing hints will aflift the larchited in the 
choice of- his materials for conftruding houfes beft 
fortified againft the winters cold. Walls made of 
feafoned timber, if my theory is right, will always 
be better than thofe made of brick or (lone ; and if 
they are made hollow, they will be ftill the better. 
In this view, I admired a houfe built by our old 
friend, Judge Zephaniah Piatt, at Plattfburgh, which 
I lately had an opportunity of feeing. It is a frame 
building, inclofed with thick boards, all the edges 
of which are grooved with a carpenters plow ; they 
are joined together by finking the inner edges of the 
upper boards into the grooves of the lower ones, 
while the outer edges of the lower boards go into 
the grooves of the upper ones. This, while it makes 
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the inclofure pcrfedlly tight, adds handfomenefs to 
the appearance. The inner part of the wall is made 
of brick, mafoned up between the polls, fo as to 
leave fome inches between it and the outer inclofure. 
By thefe means, the whole' houfe is with little in- 
terruption, furrounded by a hollow wall, containing 
a body of air, clofely confined and fecured againft 
the moifture of the atmofphere, to guard againft an 
cfcape ef heat from the rooms. The hollow which 
is commonly left between plaiftered ceilings and the 
upper floors to which they are attached, helps, in 
the fame manner confiderably to preferve the 
warmth of rooms : but it is to be obferved that the 
coats of plaiftered walls and ceillings are generally 
made as foiooth as poflible, and poUftied furfaces al- 
lowing circulating airs to come in contadl with them 
in more numerous points than others would do ; they 
"will of courfe have the power of depriving aerial 
fluids of their heat with greater facility, not only 
on account of their fmoothnefs, but alfo on account 
of the denfity of texture they have acquired by the 
operation of giving them that finifli, and from which 
they have received almoft the properties of folid 
ftone. 

. Upon the whole, I know no better way to fecure 
the warmth of a room, than clothing the walls and 
ceiling wifli tapeftry or fomething poflefling limilar 
properties^ This would be the moft effedual guard 
againft cold in addition to the precautions commonly 
ufed J and might be practiced with a degree of ele- 
gance ; or, if you pleafe, with a magnificence fupe- 
rior to what any mode now cuftomary affords : at the 
fame time, by only varying the materials, the fame 
end might be attained confiftent with the ftridleft 
economy. For inftance, green baize, which is a 
cheap article, if handfomcly fpread along a rough 
caft ceiling, would by no means, make an inelegant 
fliew ; nor would it have an unpleafant effedt, if a 
room was entirely hung round with it. Furs as ufed 

Bbb 
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by the inhabitants of the Frigid Zone, would anfwer 
this purpofe in a much more perfeft and admirable 
manner. We, however, would have ferious objec- 
tions to the expenfivenefs, if not to the favage ap- 
pearance of fuch a drels, for our habitations. 

I forbear to enumerate materials that might be 
employed for the purpofes in view, fince the princi- 
ples laid down, will.fufficiently diredl to a proper 
feledion of them. 

2d. I fliall now in the fecond place, beftow fome 
rcfledions on tbe means of communicating beat to 
rooms* Thefe are of various kinds ;. but before we 
take a view of them, in order to afcertain which are 
beft, it will be proper to confider how fire and the 
heat produced by it, ad. 

While fuel is burning, the heat generated, is con- 
veyed to diftant*' bodies, in two ways. One is in 
ftraight Knes or rays, carried in every diredion from 
the tire, with the light which it emits ; the other is 
with the fmoke or vapor, that rifes from it. The 
befl contrivance to catch the heat in its flight either 
way, is what we are in fearch of at prefent. 

Of the heat which is fent forth in direft rays from 
a fire ; the proportion received into the room, com- 
pared witfe the whole, may be calculated from pret- 
ty accurate data. Suppofe in a common fire-place^ 
the centre of the fire to be the centre of a fphere of 
any given fize, and an infinite number of rays or 
radii drawn from the centre of this fphere to its fur- 
face, fo as to touch the floor jambs and bottom of the 
raantlepiece ; the fpace comprehended by the lines 
connefting the interfedlions of thefe radii on the fur- 
face of the fphere, compared with the remainder of 
its furface, will give the proportion of the heat that 
is thrown diredtly into the room, compared with that 
which falls on the hearth, chimney, jambs and back 
of the fire-place, and which cannot enter the room 
bCrt by reflection, or fome other circuitous route.* 

• This calculation is made on the fuppolition that there is 
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From the common fire-place, little heat is obtained 
befides what comes in this diredl manner. It, there- 
fore, mull be obvious, governing our calculations in 
this manner, how much depends on the depth or 
fliallownefe of the jambs, and how much may be 
gained by giving the wideft poffible opening or range 
for the fire to fpread its rays through a room. 

It is on this principle that Count Rumford^s cele* 
brated fire-place is conftruded, and from which it 
receives its chief advantages. It is true, he recom- 
mends whitening the back and jambs, with a view 
to gain by refledioa the benefit of the heat alfo, that 
may be intercepted by them ; but this, in my opin- 
ion, can be but triflmg. Highly poliftied furfaces 
only can, in a material degree, ferve us in this 
refpeft ; and thefe, it would be very difBcult, if not 
impoffible, to preferve, in fuch a condition. 

But it is a matter vailly more important, to atteft 
and fecure the heat which attempts to make its 
efcape with the fmoke or vapor rifing from the fire„ 
as well as that which is abfoibed by adjoining bodies, 
and ufually fteals aw«y to the external parts of the 
houfe. The quantity of heat thus loft will appear, 
by calculations made as aforefaid, to be much grea- 
ter than that which is thrown dipedly into the room* 

The contrivances in common ufe, intended to ef- 
fedl this purpofc, are chiefly the clofe ftove and the 
Franklin. The advantages of the clofi Jlove are 
thefe : Its draught is fmall, and requires of couife 
but a fmall quantity of cold air to be admitted into 
the room to fupply it. The fire comes largely in 

no immediate obftruftion to the emii&on of heat from the fire. 
But when we take into account all the obftru6lions to the ef- 
cape of heat, excepting by a perpendicular afcent, caufed by 
the different parcels of fuel, and even by coals, though in a 
-ftate of ignition themfelves : It mufl be obvious thai large de- 
ductions mull after all be made from the refult of calculati- 
ons on the principles ftated ; and thus the proportion of hciit 
ordinarily faved will become reduced, by undeniable proofs, 
to a much liu^cr amount than is generally fufpeCled. 
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contadl with its fides, which being made of iron, 
readily condud the heat into the room, and little of 
it is carried away by the draught. Its difadvanta- 
ges are, the large fpace which it occupies, its inele* 
gancy, and the difagreeablenefs and unwholefome- 
nefs of the air which it heats. It is, however, the 
cheapeft method of warming a room, though it can 
claim even in this refpeft, but a trifling preference 
to the Pipe-Franklin. 

The Franklin is either mafoned to a chimney, or 
placed independent of a wall with a pipe to carry off 
the fmoke. The latter kind differs little from the 
clofe ftove, as jaft obfcrved, in its qualities for warm- 
ing a room. It requires, however, more air for its 
draught ; but at the fame time it gives a diredt heat 
in the manner of a common,fire-pIace, The Frank- 
lin mafoned to a chimney, differs from the common 
fire* place in this refped: : befides the properties com- 
mon to both, it fends up a current of heated air from 
its fides and top, which efcapes the draught of the 
chimney, till it has made the circuit of the room. 

Befides thefe, feveral other contrivances have been 
made, which it is not neceffary to my defign, to 
make fubjeds of critical remarks, I think it proper, 
however, to obferve, that the one lately communi- 
cated to the fociety, by Mr. Stevens, is well worth 
attention. As it is in the nature of an appendix to 
the common fiie place, the heat gained by it is a 
clear faving. 

I Ihall now, by way of conclufion, give two pro- 
jcfts of my own. The one is the mod perfed I caa 
think of for introducing the heat of a fire into a 
room ; the other I would call the fimpleft and molt 
convenient. Both being cor^ftruded with an eye to 
the prefervatlon of a due degree of freflinefs and 
wholcfome refpirability in the air. 

The one to bring as much as poffible of the heat 
of a fire into a room, would be this : let a Pipe- 
Franklin be placed in a common fire-place, whofe 
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chimney fhould be of fuch a width as that the pipe 
might run through it without touching its fides. Let 
the pipe be thus carried through it beyond the top. 
Let the top of the chimney be then clofed round 
.the pipe air tight. Let a tin tube of about two 
inches diameter be carried from the lower part of 
the building on its outfide to the top of the chim- 
ney, and there communicate with it ; and laftly, 
let an opening be made from the chimney into the 
room, a little below the ceiling. Perhaps it would 
be of fervice to have the infide of the chimney white 
wafhed. The operation of this conftrudlion would 
be thus : the heat that would not be diredly emit- 
ted into the room, would afcend with the fmoke in- 
to the pipe, which would readily abforb and tranf- 
roit it to the fpace in the chimney furrounding the 
pipe ; and the current of air conftantly preflinginto 
the top of the chimney through the tin tube, would 
force this heated air down into the room through the 
opening near the ceiling, fo that all the heat com* 
municated to the pipe from its bottom to its top, 
would, with little exception, be carried back into 
the room ; and this, in a high chimney, would be 
nearly all that is carried away by the fmoke. The 
draught, moreover, would thus be fupplied with 
warm inftead of cold air. It is eafy to be perceived 
that the fame contrivance may be applied to a com- 
mon fire place, by only clofing the chimney round 
the pipe at the bottom as well as the top. 

My other projed is this : mafon a call iron plate 
for the back of the fire-place fall, in the ufual pofi- 
tion, fome inches from the back of the chimney. 
To its top, let a fheet of plated iron be joined, and 
carried perpendicularly up as high as the ceiling of 
the room, with its edges mafoned in the fides of the 
chimney, and its top bent backwards and fattened 
into the back of the chimney. From the hollow 
fpace between this iron petition and the back of 
the chimney, make Imall openings into the 
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room, one on each fide through the jambs near 
the . flooFy and one on each fide near the ceiling. 
The operation of this contrivance then would be 
thus : the heat that would otherwife efcape with the 
fmoke will, in a great meafure, be communicated 
to the iron partition, and thence to the air behind 
it,- which would immediately afcend and pafs int<> 
the room through the upper openings, while the 
colder air would prefs into thofe near the floor, thus, 
making a quick circulation through the cavity be« 
tween the iron plates and the back wall. By thofe 
means, the heat of the chimney would be drawn 
into the room with great rapidity ; for the quicker 
the fucceflion of frelh air or any other vehicle com- 
ing in contadl with a heated body, the greater will 
be the quantity of heai conduced from it in a g^veii 
lime. 

The firaplicity, cbeapnefs, efBcacioufnefs and con- 
veniences of thefe contrivances, unlefs my reafon- 
ing about them is more fallacious than I fufped it 
to be, mull recommend them. They take away no 
room. They do not afFed appearances. They re- 
quire no art in the conftrudion. Their expence 
will be trifling. In fhort, they poflefs all the good 
properties of the Franklin, but in a more perfed 
manner and in higher degrees, without its chief in- 
conveniences, and the firft opportunity I have, I 
intend to make an eflfedual trial of them. In the 
mean while, if any of your acquaintances Ihould be 
inclined to pay attention to fuch theories, or make 
experiments of my projeds, you are welcome to 
communicate them in fuch manner as you may 
think proper. If I have, in any refped, erred ia 
my ideas of the phyficiil properties of the elements, 
whofe agency it has been neceflTary to confider, I 
ihall exped your friendly correftions, as from one 
who has penetrated deeper into the recefles of na- 
ture and fcrutinized her myfterious wprks more thor- 
oughly than any other to whofe criticifms I can 
fubmit my own conceptions of things. 
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Obfervations on the Manner in wbicb Bot-Worms are 
generated in Horfes^ and the Means of Prevention ; 
in a Letter from Chancellor Livingston, to DoSlor 
B. De IVitt^ and from Major Andrew Billings, 
0/ Fougbkeepjie^ to Mr. Livingjlon. 

Clermont, 28/ib November^ J799» 
Dear Sir, 

I OMITTED the enclofed drawing in my laft. I 
now tranfmit a letter from Major Billings, on 
the fubjedl of thofe troublefome inleds, the hots. 
It points out an e^fy method of guarding againfl: 
them ; and as the fii'es are by no means numeroua 
or difficult to kill, if every man would be attentive 
to deftroy thofe he found buzzing about his horfe, as 
well as to remove the eggs, as Mr. Bilings recom- 
mends, I think they might be in a great meafure ex- 
tirpated. The flies may be known from any other, 
not only by the defcription contained in the enclo- 
fed letter, but from their peculiar mode of flying 
when they endeavor to depofit their eggs, which 
they always do while they are on the wing. They 
then fly with their heads and bodies eredt, and per-^ 
pendicular to the horizon, while their tails form a 
iliarp angle with their bodies, being bent towards 
the horfe, fo that they touch the hair of his legs or 
belly (which are the parts they maft afFed) only 
with the extremity of the tail ; and in this way will 
fly about him for an hour, difcharging a great num- 
ber of eggs, which adhere to the ends of the hair. 
How the worm afterwards makes its way into tly 
inteftines of the horfe, I know not, but I think it 
out of doubt, from Major Billings's obfervation, that 
the egg on the horfes hair produces the bot-worm ; 
and that the fly he fpeaks off depofits the egg, may 
be inferred from his obfervations ; but this point is 
put out of doubt, by an experiment which the late 
Do(Slor Vrooman Wemple (a man whofe veracity 
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or accuracy cannot be fufpcded) made. A hor/e 
of his having been killed by the bots, he took the 
largeft of the worms, and preferving them in a pro- 
per temperature, they went through the ufual 
changes and produced flies exadly refembling 
thofe already defcribed. It muft follow from thefe 
difcoveries, either that our hot differs from that 
of Europe, or that Valifnery is miftaken in his hit 
tory of it, when he aflerts that the eggs are placed 
by the fly in the anus of the horfe ; but as the 
horfes of this country have all been originally im- 
ported, I prefume that the bot was brought over 
with them, becaufe they are, I beUeve, only to be 
found in animals of that fpecies ; nor is the detec- 
tion of this error unimportant, fince were Valifne- 
ry's ideas on this fubjedl correft, the evil could not 
be guarded againft ; whereas Major Billings has 
pointed out a remedy which is within every man's 
reach. I am, &c. 

ROBERT R. LIVINGSTON. 

Dr. De Witt, 



Sir, 

THE great benefits which this country has re- 
ceived from your difcoveries, and your conftant 
endeavors to promote ufeful knowledge, has induced 
me to tranfmit to you fome obfervations I have made 
on the origin of that fpecies of worm called hot. If 
the information I poflefs of its mode of generation 
And the way in which it is prpdudive of fo much 
xnifchief, lead men of talents and literature to ex- 
tend my refearch on this fubjed, I fhall feel myfelf 
happy in the idea of being once in my life fervicea- 
ble to mankind. 

Some time in the fpring of 1798, I loft a valuable 
horfe, which on examination I found to have died 
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of bots : hence I was led to fome enquiries about 
tbem of people who were acquainted with horfes, 
and from whom I hoped to obtain information. No 
one gave me the leaft fatibfadion relative to the man- 
ner in which they were bred ; nor could any one 
inform me whence they proceeded. 

L betook myfelf on this account to authors, where 
I met with various and lengthy defcriptions ; they 
appeared to me obfcure and indecifive. 

During the fucceeding fummer, my horfes were at 
gvafs two or three miles from town ; and when 
brought home (1 believe in the month of Auguft) 
I obferved three flies about them of the fize of a 
honey-bee, and on their head and neck not much 
unlike it. I examined them and perceived that 
they bore fome refemblance to the hot-worm, par- 
ticularly about the head. This circumftance fug- 
gelled to me the idea of viewing the nits which were 
attached to the hairs of the horfes (the nits exifted 
in large numbers, and principally on the horfes legs 
and (boulders) through a very good double reflecU 
iog microfcope ; but I faw nothing more than an 
egg apparently glewed to the hairs to which the 
nits were fixed ; and giving up the profpeft of dif- 
covery, I threw the forceps which held the hairs in- 
to the microfcope, and left it. 

Some time after, on opening the box and taking 
up the forceps, I noticed fomething moving the 
hair : I placed the hair under the magnifier No. 4, 
and iremarked, to my furprife, that it was agitated by 
a perfedl: hot. The egg had broken open on one* 
fide, and the hot was endeavoring to extricate itfelf : 
Its exertion was fo ilrong that it would fometimes 
, turn the hair quite round. 

I was delighted with this difcovery, infomuch that 
I called in feveral perfons to enjoy it with me. Ic 
was manifeft to all of them. . I put the hot between 
two glafles for the piirpofe of renewing my examina- 
tion of it, and to give my ftep-fon, Doctor Van 

C c c 
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Vleeck, an opportunity to infpcait more minirtdy j 
but on taking it from between them two days after 
I found that it was dead. 

I appropriated this difcovery at once to a domef- 
tic concei'n. I ordered my people to take a knife 
arid fcrape off all the nits that were on my horfes ; 
and I ain perfuaded, if farmers and others would take 
the trouble to keep their horfes freed from thefe nits^ 
that they would never lofe them by bots. 

I have only to add, that the hiftory which I have 
detailed to you c^ my obfervations, is a very brief 
one ; and that I have the honor to be, with refpedi, 
&c &c 

ANDREW BILLINGS- 

Pou^hkeepjie^ November 22, 1799. 

A Treatife <m Silk Pfhrm : In two parts. Tbc Itrjf 
Qu tbeir Management wkhin Doors, and the Second 
concerning^ tbeir Treatment in open Air upon Hedgts^ 

By, Peter De La Bicarre, Efq., 

[Omitted in Part ii.J 

Firji ^jterj. 

WHENCE ftiouW you get the eggis coimnonfj 
called y^iif qfjik worms .^ What kind will 
fuccecd, and are beft calculated for this country ? 

Anf. Many people are. of opinion, that preference 
ought to be given to eggs of a warmer climate than 
t^t intended for the laifing of filk worms : but we 
are inclined to believe that fuch preference is rather 
due to thofe eggs raifed in a climate of the fame 
temperature, as it is obvious, that the change of air 
and food muft have a great influence upon the worm, 
at leaft for the firft year. However the moft impor- 
tant thing is, the choice of the eg;g8, whether pro^ 
cured fix^m abroad or raifed at home^ 
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ad ^pe. What is the mark of good eggs, ami how 
are you to diftinguifh them from the bad ones ? 

Anf. A good egg impregnated by the male, takes 
fucceffively the coJoor of gridelin, of purple, and at 
laft of an afhy hue : it muft crack under your nail 
with a flimy and thick matter^ whilft the bad one 
makes no noife when bruifed, and it is a kind of fluid 
and dilated fubllance* 

3rf ^ue. How are you to prefcrve the eggs, and 
how prevent them from being hatched before the 
kaves of the mulberry are put forth ? 

Anf, Tou muft keep the eggs in a dry place, free 
from froft in winter, as well as from heat in fpring 
and fummer. 

The beft method is, to leare the eggs on the ftuff 
which they were laid upon by the female : you need 
not take them oflT-fooner than two or three days be- 
fore the time of hatching. 

4tb ^ie. Are the eggs which come out of white 
cocoons, preferable to thofe aflR>rded by yellow ones ? 

Anf. The eggs of white cocoons, produce worms 
much inferior to thofe of yelk>w cocoons. The rea- 
fon is this : — the white cocoons give lefsfilk ; hence 
it is very right to prefume, that the worms which 
made the greatcft quantity of filk, were the ftrongeft 
and the moft free from any diforder ; on the other 
hand, it has been found by experiment many times, 
that from 300 to 320 white cocoons give only one 
pound weight of filk, whilft from 230 to 240 yellow 
cocoons produce an equal quantity ; the fame dif- 
ference in the quality, was proved in the fpinning 
of both. 

5/6 ^ue. What time is moft proper to hatch the 
eggs ? 

Anf. As it is impoftible to determine any parti- 
cular day, it muft be calculated from the tempera- 
ture of each climate and the knowledge of the fea- 
fon, relative to the putting forth of mulberry leaves, 
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in fuch way as to be certain of getting fuflScient food 
for the young worms, 

Notwithftanding, the fooner the better f becaufe 
the young worms want the tendereft leaves ; thus 
the mod proper time to begin the hatching is, when 
you perceive the fiift buds of mulberry difpofed to 
come out. 

6tb -^e. What is the beft method of hatching ? 

Anf. The choice of the eggs and the method of 
their hatching, are the two important objeds upon 
which depend chiefly all our future fuccefs, and in 
the mean while, it is worth the while to obferve, 
that both are entirely at our own difpofal. As fodh 
as the buds of mulberry are coming out, we muft 
take particular care to have our eggs hatched. The 
eggs muft be properly divided into ounces, in fuch a 
way, that one ounce (hould be hatched all at once 
if poflible, in order to avoid the trouble and labor of 
feeding feparately the worms hatched at different 
times. 

The eggs are commonly put in a fmall bag, to 
the quantity of an ounce. If you intend to raife a 
great quantity, at the interval of a day, you put as 
many bags as you wifh to hatch at the foot of your 
bed, under the mattrafs or feather bed, then you 
move them nearer and nearer by degrees to the 
middle of the bed. The bags muft be opened eve- 
ry day, to admit frefti air to the eggs, and facilitate 
their perfpiration. 

When they turn whitifli, it is a fign that the 
worms will come out very foon : then a greater at- 
tention is neccfTaiy to the eggs ; befides the cuftom- 
ary airing, they ought to be moved and ftirred up 
five or fix times in the courfe of twelve hours, for 
fear that the embryo fliould be choaked by a too 
clofe heat. Any inconvenience of that kind, may 
be better avoided by putting the eggs in fmaU box- 
es of pine boards, about an inch deep, pafted infide 
With white paper, the bottom of which is filled 
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with cotton of about fix lines deep and covered 
with a bit of white linen, upon which the eggs are 
fpread. 

Though the eggs hatched in that way are not lia- 
ble to be heated fo foon as in the bags, the boxes 
notwithftanding ought to be opened once a day and 
oftener according to their age or time of hatching. 

In Italy, Spain and fome part of France, it is the 
bufinefs of women to hatch the eggs of filk worms, 
by wearing the abovementioned bags under their 
petticoats, and when they go to bed, they put 
them under their pillow for the night. Each of 
thefe ways is good, provided care is taken to air 
them as recommended before. vThe mean degree 
of heat mod fuitable for hatching, is 42^ of Reau- 
mur's, or 96^ of Farenheit*s thermometer, which 
is reckoned, the common heat of the human blood. 

"jtb ^e. Is it not poffible to hatch thefe eggs by 
artificial fire, in ovens, ftoves, or hot rooms ? 

Ans. That way is pradifed and recommended by 
people raijing filk worms upon a very extenfive 
fcale, but we find that it would require too much 
expence, to render it practicable to the greater part 
of our country folks. Thefe coftly experiments 
agree very well with fome curious and rich people, 
who can aflford to build ovens and ftoves, &c. The 
moft eafy and leaft expenfive way, ought to fix all 
our attention atpreftnt. 

Merely to fatisfy the cuiiofity of fome of our rea- 
ders, we beg leave to give here a ftiort defcription 
of a new contrivance for the purpofe of hatching. 

" Under the roof of a houfe, chufe a room of 
about ten feet fquare, and eight or nine feet high ; 
fix a ftove in the middle, the funnel of which muft 
carry the fmoak out through the roof ; make two 
fmall openings in the roof, three feet diftant from 
the funnel on each fide ; fix on both openings an 
iron pipe, open around like a grate ; it may be 
made of iron wire fo as to give an eafy acccfs to the 
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SLIT. In the mean while, to prevent the coming nt 
of birds, rats, or any vermin, you muft cover the 
top of the pipes with a kind of iron plate made 
like an elbow, as you might have feen many caps 
£xed on chimneys, turning very much like a wea- 
Chcr-cock. 

The room being difpofed io that way, it remains 
40 build up upon four or fix pods, a kind of floor 
Qiade with boards half an inch diftant from each 
other : that floor muft be about four feet high, and 
jfixed horizontally upon the poftls : on the flobr you 
Jay as many ficves made of clear filk fluff, or of 
ibme gauze as you have occaflon and room for ; in 
:thefe fievcs you fpread at the thicknefs of two or 
Jthree lines only, and as equally as poflible the eggs 
jCo be hatched. Then you muft regulate the tem- 
perature of the room by a thermometer, according 
to the degree already mentioned. In order to keep 
an uniform degree of heat, you will have a kind of 
turning focket infide of the funnel of your ftove, 
with which you may open or fhut up that funnel as 
you think proper. 

The eggs being well fpread in the fieves, never 
run the rift of being cboaked by their natural per- 
fpiration, and there is no need to ftir or turn them 
over from time to time, as in the common wi^y of 
the bags, the heat penetrating as well under as 
above the fieves : if you want to give frefti air to 
the room, you may open the door or a window for 
a few minutes. This new method of hatching is 
lefs expenfive • than many other contrivances we 
have feen before : provided you can go to the cx- 
pence of fuch room, you- may hatch as many eggs 
as you chufe, without trouble and inconvenience.** 

%tb ^ue. How many days are required for hatch* 
tng before the worms come out f 

Anf. The hatching will be quicker or flower ac- 
cording to the heat or cdd to which the cgg» have 
been expofed in winter, and according to the tern- 
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perature of the months of February, March and 
April. Bat, fuppofing the eggs were kept all winter' 
in a proper place, as mentioned before, the worms 
will come out from nine to twelve days after tbcr 
beginning of the hatching.* 

If this common time of hatching is (hortened by 
ar haily fire or fudden beat, a great number of the 
worms will perifh io the courfe of the niiiing. 

^ib ^e. After the time above mentioned for the 
coming^ out of tbe^ worms, bow do you^ know that 
the remaining eggs will not. batch at all ? 

Anf. Whatever care, whatever attention is paid 
to the eggs, it isc almoft impoffible that in an ouncer 
of feed which contains about 42,000 eggs, there 
fkould not be fome wichoat fperoi or unfit by reafon 
of (ame defeat ; therefore, after two days it is needw 
lefs to wait for other worms, and the remaining eggs 
mud be thtrowa away ; they would produce but 
very indifferemt and weak worms. 

. In confequence of that ordinary and unavoidable^ 
wade of eggs, we would advife to add half an ounce 
more to every four ounces ii^ the hatchings and fo on 
in proportion, to compenfate that lofs. 

lo/A ^^. Is it not proper to give fome previous 
preparation to the egg?, in order to faciUtate their 
hatching ? 

Anf. Experience, the beft of all ttyafters^ teaches 
lis that the)^ are excluded in a fiate of the beft pre* 
jftlration, and thrift therefore we ought not to med- 
dle or tamper with them. We fhall obfetvc only, 
that bathing them in wine, or aity other liquors, as 
prailifed by fome people,, is fo far from accelerating 

• SlAce tills trdde was written, \vc are Wkformed that the 
hatching does not «3ftceed 3 or 9 dafs vx this country : this v^ 
smother proof that thb ciimate is the more friendly and fuit* 
able to the filk worm. Belides it confirms our other obferva- . 
tions on the qtiicker growth in the Tegetabki as weU in the 
aninuL fpeciM^ of Amenoa^ 
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or helping the eggs, that it has a direftly oppollte 
effea. 

nth ^e. Is it neceflary to take up the worms the 
firft day that they are come out ? 

Anf. By all means ; becaufe were they to remaia 
longer among unhatched eggs, they would commu- 
nicate to them a noxious heat, and would contrad 
themfelves fome diforder and die before the term of 
their natural growth* 

iitb^^e. Is it neceflary to feed the worms as foon 
as they come out of the eggs, and how ? 

Anf. If the eggs have been hatched in fmall bags, 
when on looking into the bag you perceive fome of 
the worms coming out, it is time to fpread all the 
eggs in a box, the bottom of which muft be covered 
with a thin bed of cotton, overfpread with a piece 
of old white linen ; then as >foon as there is a fuffi* 
cient number of young worms come out, you put 
over them a piece of parchment as wide as the box; 
that parchment muft be pierced with holes all over 
like a fieve ; you lay over it fome tender leaves of 
mulberry ; you will obferve to put two ftrings to 
each fide of the parchment, in order to take out the 
new worms upon their leaves, and to ftir up the re- 
maining eggs with the end of a quill, as well as to 
give frelh air to the box. 

Some people ufe a piece of paper inft^ad of parch- 
ment, but it is obvious, that this laft is a great deal 
preferable to the other; the paper attradiog all the 
moifture, of the leaves, foon fticks to the eggs, and 
makes them fo cold as to prevent many worms from 
coming out. 

If the hatching has been done on lieves in the 
flove-room, you have nothing to do but to put the 
parchment over the eggs in the fame way. 

As foon as you perceive a fufficient number of 
Worms upon the leaves, by lifting iip the parchment 
you carry thofe kaves with the worms ioto a larger. 
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box or ihelf, palled infide and at the bottom with 

' white paper ; you muft oblerve not to fill up but 

• about a third part of the bottom with your leaves ;* 

there you feed the young worms till after their firlt 

moulting. • 

After that firft crop, you put the fame parchment 
again upon the remaining eggs, with fome other 
leaves over, and repeat the operation till the whole 
hatching is come out ; it is underftood in the courle 
pf two days and no longer. 

You will obferve not to mix the worms collefted 
the. firft day, with thofe come out the fecond ; thus 
by keeping apart the worms of the fame age, you 
will avoid an irkfome trouble at the time of their 
getting upon the boughs to fpin their filk. 

l^tb ^ue. What degree of heat is neceffary to the 
worms after their coming out ? which is the mod 
proper leaf for them ? 

Anf. Provident nature takes care to cloath the filk 
worms for the firft days of their life, with a kind of 
furred hairs, which go off before the third moulting; 
that evinces enough the want of warmth ; thus we 
think it neceffary to keep the worms in the fame 
degree of heat for ten or twelve days after their 
coming out. 

As to the age and the quality of the leaves fit to 
be given to the young worms, many writers enter- 
tain different opinions : but on that fubje<5t we muft 
ftick to nature, and advife you to give the tendereft 
poflible, whether^ thofe of grafted or ungrafted, 
young or old trees. 

You may depend only on this experienced faft, 
that the filk worms cannot live upon any other fort 
of leaf but that of mulberry : though they may eat 
by way of paftime fome other leaves, like thofe of 

♦ Becauf(jr the worms growing bigger every day, could not 
find ropm'enoug^h if they were crowded into the box tx iirfU 

Ddd • ^ 
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lettuce, rofe-oalc, or elm, they could live as lonjj 
without any food at all, and if they are deprived for 
feveral days of mulberry leaves, they muft die. 

14/A ^ue. How majiy times a day ought the worms 
to be fed in the beginning ? 

Anf. The moft general cuftom is, to feed the 
worms twice a day till they get in their firft moul- 
ting, but we have found it better to feed them three 
times, obferving not to give but few leaves at once, 
and take care that the firft leaves (hould be eaten 
before you give the other. By that way, you keep 
the worms in a more uniform ftate of heat and clean* 
nefs, as by the change of leaves no unwholefome 
dampnefs, nor any noxious vapors, have time to rife 
from their food. 

How many days they continue to eat from the 
moment they come out to that of the firft moulting, 
IS not to be determined precifely : it depends iti a 
^reat meafure on the degree of heat, and the quality 
of the leaves ; for example : If the weather is mild 
and favorable ; if the worms are kept in the fame 
degree of heat in which they came out ; if the leaves 
are tender, dry, and free from froft and burning 
winds, then the worms will arrive in fix or feven 
days to their firft moulting. 

On the contrary, they will tafce more time in pro- 
portion to the circumftances here pointed out, and 
when they do not arrive to that moulting in le6 
than a fortnight, there is little hope of their doing 
well for the future : we have remarked in that cafe 
that they afibrd but an indifferent profit. 

We have feen many people going to the trouble 
of mincing the leaves, in order (as they fuppofe) to 
make the worms eat the heartier, we found however 
it was to no purpofe, and we mention it only to deter 
our readers from fuch ufelefs trials whic^ miy be 
recommended or beard of. IS' 

iS^b ^^^* Before you proceed further^ pray what 
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is the nature of 4hat moulting of filk worma ? How 
many moultings do they undergo ? Is there not a 
way to prevent wonns from peri£hing by that kin({ 
of difbrder ? 

Anf. The moulting of filk worms, i# a torpid and 
ileepy ftate, which cannot be called properly a difor- 
der, becaufe it is natural to them, and feems necefTa^ 
ry to digeft, by a preparatory adion, all the gluti- 
nous particles deftined for their future iilk. 

Iq that periodical revolution, worms want no food ; 
they leave their old coat to get out with a new one. 
They undergo four moultings before they arrive to 
their fpinning work : feveral die through thefe criti- 
cal periods, but no remedy has been found yet, and 
we think it would be hurtful to attempt to accele- 
rate even the courfe of that natural revolution. The 
only help is, to keep the worms a little warmer if 
poffible, and particularly not to difturb them. 

i6tb ^e. How is the time of the nwul tings to 
be known ? What care is required after ? 

Anf. A little before their moulting, the worms 
lofe their appetite ; they look dull and weak ; their 
ikin becomes bright ; they feek for a place to hide 
themfelves, under the leaves or in fome corner of the 
ihelfy always out of the way of other worms | there 
they remain motionlefs for about two days ; their 
head becomes bigger and ftands up ; in the latter 
part of that time, their fkin bends in wrinkles, and 
their body feems fomewhat fhortened. All thefe 
fymptoms are better perceived in the three laft 
moultings than in the firft, according to the bignefs 
of the worms. 

It is not to be expedted, that all the worms of one 
Ihelf will come to their moulting the fame day ; but 
if the greateft part is come out in three or four days, 
which you may perceive by the colour of their Ikin 
as well as by their adivity, then it is time to change 
their litter and clean the fhelf. In order to get the 
worms out, you mull fpread over fome frefh leave?. 
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upon which they will get foon, fo a< td enahle yoa 
to lift ihcm up from the fhelf. 

You mull obferve to proportion your fhelves to the 
increafe of the worms : for inftance, after the firft 
moulting, thofe who were contained in one ihelf, 
xnuft be divided in two fhelves of the fame dimen- 
fions, in order that they ftiould have fufficient room. 
The fame attention is neceflary for their progreffive 
growth at every other moulting. 

I "jtb ^ue. When the firft moulting is over, how 
may we diftinguifh the worms that will do well, from 
thofe that will not fucceed, and are likely to periih 
.before they pafs through the other moultings ? Out 
of the four moultings; which is the moll dangerous ? 

Anf. As foon as the worms come out, you may 
remark three different kinds, fome of a reddifh, fome 
of an a(h, and fome of a black hue. The reddilh 
colour is reckoned the worft, that kind of worm will 
never do well, and we know from unqueftionable ex- 
perience, that it is better to throw them away : the 
two other kinds will fucceed and fpin the beft filk. 

As to the moft dangerous moulting, it has been 
reckoned always, that a greater number of worms 
perifti in the third ; no reafon can be affigned for it ; 
the fadl lays open to our obfervation, while the courfe 
of it remains hid, like a thoufand other fecrets of 
nature. 

• i8/j& ^e. What time of the day do you chufc to 
gather leaves for the feeding of your worms ? How 
do you keep thofe leaves ? 

Anf. Avoid carefully the picking of the leaves in 
the morning, until three or four hours after fun- 
rifing, and only when they are free from dew or any 
dampnefs. 

Before the firft moulting, the worms require fo 
little food, that it is eafy to keep a few leaves in an 
earthen pot, covered with a bit of linen, and put in 
a dry cellar, or in any other part of the houfe, out of 
the heat of the fun. 
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According to the number and fize of your worms, 
if you want a great quantity of leaves every day, 
they muft be kept in large tubs, or fpread on the 
floor of a room, only open on the north fide ; then 
take care 10 ftir or turn them over two or three tinles 
a day, according to the temperature, for fear they 
ihould be heated or withered. 

N. B. The number of meals after the firft moul- 
ting, as well as the quantity of leavesto be given to 
your worms, muft be regulated by their appetite : 
the beft method is to feed them with few leaves at . 
once, and to repeat it as many times, day and night, 
as they confume the leaves of the former feeding. 

If your worms are dull and without appetite, it is a 
certain fign that they are in want of heat ; then you 
muft warm the room to the degree mentioned in our 
6th query. 

We obferved that it was in vain to accumulate 
food for the worms as long as they were too cool, 
and deprived of appetite ; too many leaves in that 
cafe make them cooler than before, and at laft kill a 
great number of them. 

i^tb ^e. What is the interval betwixt the firft 
moulting and the fecond, betwixt the third and the 
fourth ? Is it neceflary to keep the worms warmer, 
in proportion as they grow bigger ? How often ought 
their flielves to be cleaned ? 

Anf. ift. Suppofing worms in good order and 
thriving, they will get into their fecond moulting, 
fevcn or eight days after the firft, and fo on for the 
two otl^er following. 

2d. The bigger worms grow, the lefs they ftand 
in want of heat : however, as long as they eat hear- 
tily, it would be needlefs to leflen or to alter fudden- 
ly the degree of heat which they have been ufed to 
from their coming out. The only thing which we 
would recommend aftetthe third moulting, is to open 
a window for a few hours in the day time^ in order 
to introduce frefli air into the room. 
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3d. Provided no diforder, nor too long interval 
Bas taken place betwixt one moulting and the other, 
the fhelves want to be cleaned only once after eve* 
xy moulting ; becaufe, you mull carefully avoid dif- 
turbing your worms. Notwithilanding, if one ihelf 
is too much crowded, you may take out as many 
worms as you think proper at the moment of a new 
meal, when they *get on frefh leaves. Thefe infed» 
cannot bear to be touched, and it is common for 
them to die of the bruifes received by the rude hand- 
ling of perfons unaccuftomed to them. 

lotb ^e. Refpeding the food of filk worms, i$ 
there a great difference betwixt the leaves of wildi 
mulberries of this country, the red Englifli mulberry 
and thofe Italian trees which are called white muU 
berries ? ^ 

Anf. We. make no doubt that filk worms could 
eat leaves of wild mulberries, and thofe called red 
Englilh mulberries ; but experience teaches us^ that 
the mod proper food is the leaf of the white mul- 
berry tree. Yet there is a difference betwixt leaves 
of the ungrafted white mulberry and thofe of the 
grafted one ; betwixt leaves of a young tree and 
thofe of an old one : but for fear of being prolix in 
giving ^ full account of that difference, we (hall 
only obferve, that leaves of ungrafted and above 
all of young trees, are better adapted to the firft 
age of filk worms, as far as their third moulting j^ 
after which, as they grow ftronger, leaves of grafted 
or of old trees, being more fubftantial, will agree 
better with them for the remainder of their ftort 
life. 

They who may not have it in their power to chufe 
the food of their worms according to the above in- 
ftrudion, fliould neverthelefs be by no means dif- 
couraged, fince they will find a fufficient reward 
in feeding them even upon one fort of leaf, till 
time fhould have made fuch improvements, as can- 
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not be expc6lcd now that we arc juft beginning this 
branch of rural induftry. 

2iy? ^e. You recommended in the 14th query, 
not to gather leaves but when dry ; what then is to 
be done in rainy weather ? 

Anf. It is well known that wet leaves are very 
hurtful to the worms, and fuppoiing that the rain 
Ihould lad more than twenty-four hours, (which is 
very feldom the cafe in the months of May and 
June) it would be neceflary to dry leaves as well as 
polfible upon fome ftieets previoufly warmed for that 
purpofe. As it requires a confiderable time to dry 
the leaves, it is advifable in cafe of a long and con- 
ftant rain, to diminilh the ufual quantity of food, 
till the firft clear moment will allow the gathering 
of dry leaves again. 

22^ ^e. Could not the filk worm feed upon leaves 
of fome other tree ? 

Anf. We can fay in politive terms, that though 
many curious trials and attempts have been made 
to this effe£i, nothing has been found to ferve as a 
fubftitute for mulberry leaves* 

A fadl well known, is worth our attention refpec- 
ting the leaves of mulberry ; they are as ilnuch the 
peculiar food of the filk-worm, as thofe of other 
plants and trees are unfit for him ; and we may af- 
fert with confidence, that the mulberry feems re- 
ferved to the filk-worm ajone, no other worm or 
caterpiller, whatever likenefs they might have in 
their Ihape, habits, &c. to our filk-worms, ever 
feed upon mulberry leaves. Catterpillars may be 
feen by chance upon mulberries, but if you take 
the trouble to look attentively, you will perceive 
that they foon leave that place where they came 
by miftake, or by a mere accidental wandering as 
they might have come upon a ftone, &c. 
^ 23^i ^ue. Is it neceflTary to keep the worms in 
ilarknefs ? Does a full light hurt them ? 
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Anf. It has been obferved long ago, that the filk^ 
worm is inclined to avoid a bright light. Many 
naturalills confider him as a ,no£lurnal infeft. You 
may remark as a proof of it, that filk-worms are 
eager to conceal themfelves under leaves in the day 
time, and when there is any diforder in a worm's 
houfe, you will find many more of them fick ia 
places mod expofed to the light than any where 
clfe. Therefore we advife to ftiut up the windows 
of the room in the day-time, or in cafe the weather 
ihould be too hot, to hang up brown or'^'greea cur- 
tains, and let them open in the night. 

a/^tb ^e. Is heat more noxious to filk* worms thank 
cold? 

A. The difference is fuch, that a great heat makes 
worms lazy, dejeded, and without appetite. An 
cxcefl^ve heat happening at the time of their getting 
up to fpin,, is apt to choak the greateft part of them. 
On the other hand, a cold, fuch as happens in the 
month of May, fometimes puts the worms a little 
back, but it never injures them fo much as the heat 
above the degree before mentioned. 

Then we may judge that worms do better in dry 
'weather, with a northerly wind, than in damp 
weatliej, with a foutherly wind, or during a dead 
calm. In this lad fituation, it is good to make fome 
light fire in their room, in order to rarify the air, 
provided the room is well opened, and the fire 
Ihould not laft longer thdn about half an hour. 

i^tb^e. How long do the worms remain feeding 
upon the mulberry leaves, before they begin to fpin ? 

Anf. Being over his laft moulting, the worm 
eats voracioufly, and wants a great deal more food 
than before. At the end of feven or eight days, 
he begins his cocoon ; in that fhort interval it is ve- 
ry neceflary to clean the ftielves every day, and 
procure as much pure air as the weather wUl per- 
mit. 
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i6tb ^. How may it be known that the worm 
is mature and ready to fpin ? 

Anf. When you perceive him creeping upon the 
leaves without biting them, but keeping his head 
up and turning it in different diredions, as if he was 
looking for a place fit to fatten his cocoon on when 
he tries to get off the flielf ; when his body is be- 
come tranfparent and bright, and hke the colour of 
ftraw ; then it is high time to have fome heath or 
other thin bufhes fixed beforehand upon tables. 

27/6 ^e. Do you fix thofe bufhes or boughs 
with their leaves on ? 

Anf. Thofe buflies or boughs muft be dry and 
well cleared of all their leaves. The beft way is 
to fix them upon tables, in double rows, fo as to 
make a kind of arched form betwixt the extremity 
of the twigs. At the foot of the boughs it will not 
be ufelefs to put fome thinner branches of birch 
tree or fome clean (havings, in order to facilitate 
the getting up of the worm. Great care muft be 
taken not to put too many worms on the fame place. 

i%tb ^le. Notwithftandiog all your. care and Ikill, 
when worms are carried on the boughs, there may 
be fome amongft them who want ftill to be fed for 
one or two days : in that cafe what is to be done ? 

Anf. It is true that fome of them want feeding 
yet, after they have been brought on the bough- 
table ; then we muft give them leaves on that ta^ 
ble, and feed them To till they get up by them- 
felves on the boughs. 

29^* ^^' How can the worms be carried and 
placed upon the bough-table without hurting them ? 

Anf. From the fymptoms given in our 27th que- 
ry, when you know that your worms are mature, 
you prefent them your finger, to which they readi- 
ly attach themfelves ; bnt as it would be too long 
and tedious to carry them all one after the other, 

E e e 
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you depofit as many as you can upon a varnifhtd 
plate, to which they cannot ftick faft, and you car- 
ry them all at once upon a bough-table. It will be 
eafy to diilinguifti thofe who want to be fed yet ; 
becaufe they lay on the tabic, and refufe lo get up 
on the bough, 

^otb ^ue* How many days does the iSlk worm 
employ in the fpinning, and what is the time to pick 
up the cocoon ? 

Anf. The woim's fpinning is completed in three 
or four days ; but as among a great number, they 
do not fpin all at the fame time — the bcft method 
is to pick up the cocoons twelve days after the firft 
worms have begun their fpinning^ 

3jy? ^e. Is it neceflary to kill the worms in their 
cocoons ? When and how ? 

Anf If you cannot draw the filk foon after the 
picking upof cocoons,itisindifpenfible tochoak the 
chryfalis contained in each cocoon, otherwife that 
chryfalis would foon become a butterfly, and by 
boring its way through the cocoon, break the con- 
texture of the filk. Therefore, after you have cho- 
fen and fet apart the bed cocoons intended for eggs 
or feed, as mentioned in the 4th query, you muft 
take off the upper part of your other cocoons, which 
is called the downy tow, and which is quite fepa^ 
rate from the filk ; you put the cocoons in large 
balkets, furnifiied on the infide with a coarfe brown 
paper : when the oven is heated at the common 
degree for bailing bread, you may put the bafkets 
into it, and leave them there about two hours, till 
you hear no more the rattling noife of the iofeds, as 
they move and ftir about on account of the heat 
which they feel during that time. 

Take care afterwards to wrap up thofe cocoons 
in a blanket, in order to kill entirely thofe who 
Ihould not have been ciioaked by the heat of the 
oven. 
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^2d J^^. How to manage the cocoons intended 
for eggs ? 

Anf. We forgot to mentioa before, that in the 
choice of cocoons, parlriculac care muil be taken to 
referve an equal number of males and females. The 
male cocoon is (harp pointed^ while the female is 
round at both ends^ This choice made, the cocoons 
ought to be diverted of that downy coyer heretofore 
mentioned. Then you ftring them together, males 
and females alternately upon a coarfe thread ; but 
you mud take care that the needle Ihould not go 
further than Into the furface of the cocoon, in order 
not to hurt the chryfalides, nor to open any way to 
the air ; hang this ftring of cocoons in a dry and 
airy place till the butterfly comes out.. 

Upon a common average, one pound of cocoons^ 
will produce one ounce of eggs^ 

33^ ^f/^. When chryfalides come out of the co- 
coons under the form of butterflies, how are the 
male*} to be diflinguiflied from; the females ? Is itr 
neceflary to help their copulation ? 

Anf. It is very eafy to diftinguilh the males from* 
the females : the firft are finally /harp pointed^, and 
more adive, the laft being full of eggs, are bigger,, 
heavier and round. 

As to the fecond part of this query, we may fajr 
that art in this cafe ought to concur with nature^ 
As thefe butterflies are very heavy, and live but few 
days, there is no doubt that many females would lay 
their eggs without meeting with males ; therefore^ 
it is neceflary to take the lazy males by their wings, 
as gently as poifible, in order to carry them to the 
females upon a bit of black cloth : let them be unit- 
ed for about four hours, afterwards throw away the^ 
males, and leave the females only till they have kii 
their eggs. 

Thefe eggs ought to be expofed to the air two or 
three days, in order to dry them ; after which, roll 
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them up upon the cloth, put them id a frelh rooin 
during the fummer, and out of the reach of the frcft 
in the winter. 

34/6 ^e. Befides the four moultings of filk worms 
which may be looked upon as a kind of natural dif- 
eafe, are they not liable to fome other diforder ? 

Anf. Generally fpeaking, careleflnefs, negled or 
want of fkill in raifing room filk worms, bring upon 
them the greateft part of their diforders ; however 
it is neceflary to be acquainted with thofe different 
diforders. 

ill. Some worms turn fat, and areeafily difcovered 
in the time of every moulting, becaufe they never 
undergo that natural change peculiar to the good 
worms, as ftated in our 15th query. The fat worms 
inftead of remaining ftill or motionlcfs in the time 
of moulting, are moving about and eating ; they 
continue to grow and aie eafily diftinguifhed, being 
a great deal whiter and looking oily ; they muft be 
thrown away for fear they fliould fpoil the other : 
befides, as they perifli fooner or later, it would be an 
ufelefs trouble to feed them longer. 

2d. This fecond diforder is quite the reverfe of 
the firft. After the third or fourth moulting, fome 
worms become lean, they refufe to eat ; then turn- 
ing foft, fmaller and fliorter by half than they were 
before : they muft die in the courfe of three or four 
days, as in a confumption. 

3d. The yellow worms never appear but a little 
before the time of fpinning : inftead of becoming 
mature, they fwell up, and you may perceive feveraj 
nafty yellowifli fpots^ on their head firft, and foon 
after fpreading all over their body : they muft be 
thrown away. 

It is eafier to defcribe thofe diforders, than to point 
out the remedy : and indeed, after many expenfivc 
trials, it has been found more advantageous to throw 
away worms taken by one of thefe diforders, than 
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to let them contaminate the others, as every attempt 
to cure them fell fhort of fuccefs.* 



PART IL 

On the Raijing of Silk IVorms^ in open Air, upofi 
Hedges. By Peter De La Bigarre, EJq. 

AFTER a long and tedious defcription of the 
various cares and expences attending the beft 
mode of railing filk worms, within doors, we feel an 
agreeable relaxation in reKnquiftiing art, to come 
into the arms of nature. Let us play with her eafy 
"ways ; let us admire how little trouble is required 
to obtain plenteous favors from her rich bofom ! 

The firft ftep is to have a white mulberry hedge, 
three years old at lead, and four or five feet high. 
For the mode of planting fuch an hedge, we would 
have referred our readers to a communication made 
to the agricultural fociety of New- York, on the utility 
of white mulberry trees in making hedges ; but con- 
fidering the trouble of getting that communication 
among fo many other pieces prefented to the fociety, 
we thought it preferable to give here an extrad of 
it, with fome neceflary additions. 

Around the field to be enclofed, dig a ditch three 

* Since the defcription of the above iJnentioned diforders, 
I was favored with information of an experiment made in this 
Hate, by which it appears that this climate is more friendly to 
the filk worm, than that of Spain or France. Out of 6000 
worms raifed by Mrs. Montgomery, very few died in the 
courfe of their education ; and it is worth while to obferve, 
that no greater lofs happened in the preceding years. There- 
fore, what an immenfe advantage have we over Europe in 
raifmg of filk worms, where (upon a common average) four 
fifths of the worms periih before their fpinning I 

What- powerful encouragement to you, happy people of this 
country, when certain of obtaining complete fuccefs, you may 
reap in the courfe of fix weeks fuch an affluent crop I Oh bleff- 
"td land ! Oh ten times fortunate Americans, could they but 
know and improve their natural and local advantages ! 
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feet wide and two feet deep, in the fall of the year r 
then in the month of March or in the beginning of 
April, as foon as the froft is out of the ground, give 
a light hoeing to the bottom of your trench. The 
Jongeft roots of your plants being cut otf near the 
hairy fibres, they muft be planted about eighteen 
inches deep, at the diftance of three or four inches 
from each other ; after the trench is filled up, eve- 
ry ftioot muft be cut at the height of two or three 
inches above the ground ; whether the plant is big 
or not, is no matter, provided it is at leaft one year 
old ; obferve only to giv« the preference to the white 
mulberry as the food of filk worms. 

The fecond year it is neceflrary to cut again the 
Ihoots about fix inches above the ground, in order 
to give more ftrength to the fprouting branches, 
which will form a pretty flrong hedge the third 
year, and at laft grow fo thick as to be impaffable 
for any cattle : it may be twifted and interwoven a 
great deal eafier than the hawthorn. If you chufe 
to make a ftronger hedge, you may plant it in a 
double row. 

Since this communication was written, we are hap- 
py in informing our readers, that laft March, after 
the planting a mulberry hedge according to the 
above diredions, we ftuck along fide of it fome re- 
maining flips of our plants to form a double row : 
and though thefe flips had been thrown away and 
laid outof the ground for ten days before we thought 
of making that trift, we perceived with a pleafing 
furprife, that the greateft part were patting forth 
leaves, and are now adually growing as well as the 
rooted plants themfelves. 

Therefore, fuch a faving, will make the planting 
of white mulberry hedges, if not cheaper, at leaft as 
cheap as thofe of any other wood, if we except only 
the willow tree. Then from this already acquired 
improvement, you may make your hedges as ftroog 
as you pleafe. 
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At any time or at any age of your hedges, if fome 
place become vacant, or feeble, you can calily replace 
it with a few flips. 

For three years the young hedge mud be defend- 
cd againft the cattle by a proper fence, like every 
other plantation of the kind ; the ground mud be 
worked and kept clear from weeds every year after* 
It is neceflary to keep conftantly the hedge at the 
height of four or five feet, as the moil proper for the 
raifing of lilk worms. 

No wood grows quicker than the mulberry tree ; 
you may remark that after the firft leaves have been 
employed in the fpring to fted the lilk worm : the 
other leaves of the fall may be gathered, and when 
dry, they aflford a good fodder for cattle. 

The objediDn will be, the difficulty of getting 
thofe young mulberry plants to make hedges with. 
They mull be bought in fome particular nurferies 
like thofe in New-Jcrfcy, upon Long-Illand, &c. 
However, any farmer not wifhing to go to that ex- 
pence, may eafily raife the plants from feeds, in the 
following way : — 

Gather all the ripe berries fallen down under the 
white mulberry tree, put them for two days in a dry 
place, where they muft be turned up and down for fear 
they Ihould be heated. After which you muft wafli 
them with your hands in a tub, pouring over fome 
water from time to time, in order to ftrparate the 
feeds from the muft. Let then the water fettle for 
a quarter of an hour, and all the ufelefs particles 
floating above may be poured off. You muft repeat 
the above wafhing till the feed is well difengaged 
and pure. The beft feed being the heavieft, will al- 
ways ftay at the bottom of the tub. This being done, 
fpread all the good feeds to dry upon a bit of linen ; 
when dry, keep them In a clofet till the proper fea* 
fon for fowing. Obferve, that this kind of feed never 
keeps longer than one year. The beft time to fovf 
the mulberry is in the beginning of April, 
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Some people pretend that the feeds grow very well 
when fowed in the very trench made for the hedge, 
but a long experience teaches us, that it is better to 
raife the plants in a nurfery where the ground is rich 
and well manured : you will cbbofe for the purpofe, 
a place (heltered from the north and cold winds ; 
that place muft be digged and prepared before the 
winter. The bed way is to make a bed four feet 
wide only, in order to be able to water it and pick 
the weeds^ out, without trampling upon the feed's- 
bed. Before you water the feeds, you muft fpread 
over fome light ftraw to prevent the ground from be- 
coming too hard, which otherwife would be an ob-^ 
ftacle to the raifing up of the young plants. 

The plants are fit to be tranfplanted the following 
year, in the trenches intended for hedges, after the 
manner and at the time above mentioned. The 
mulberry grows in every foil, but it delights in a rich 
fandy ground. 

r^/^* ^^^O What is the moft proper hedge to 
feed the filk worms upon ? 

(Anf.) An hedge three years old begins to be fit 
for the worms ; but we muft own, that one or two 
years old^r, will produce more leaves of a ftronger 
fubftance and affords a ftronger fhelter for thefe in- 
fedls. The thicknefs of the hedge is a great advan- 
tage to the filk worm, in rainy or boifterous weather; 
befides, they climb upon branches well interwoven, 
they hide themfelves better and reft more fecured, 
than upon rare and thin branches. 

(id ^ue.J Do you put the eggs or the worms al- 
ready come out, upon the leaves of the hedge, and 
how ? 

(Anf.) It is obvious, that the eggs fhould never be 
hatched in open air when we know that the hatch 
requires an equal and conftant degreeof heat, even 
at home. Therefore you muft follow the diredions 
mentioned in the firft part, as' well for the choice of 
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the. eggs as for their hatching ; befides, you muil 
not exped that the young worms could be put oa 
.the hedge before two or three days after the firft 
moulting ; then chufe mild weather, and as fine a« 
day as poffible, to take your worms upon fome leaves 
as direded in the 20th query of the firft part, and 
in that way, carry and put them on the frefii leaves 
of the hedge, taking care not to fpread them coo 
thick ; about one hundred will be fufficieo^ for the 
fpace of thirty feet in length, if the hedge is young 
•yet and thin, but more in proportion to the age or to 
the thicknefs of your hedge. 

C^d ^ue.J If your filk worms upon hedges are 
not attacked by other infefts, will not they be pick- 
ed up by the birds which are in fuch great numbers 
in this country ? 

(Anf.) Though we have not remarked thatibirds 
are fond of our filk worms, we are iatisfied that they 
may be eafily defended againft*them. Suppofing 
that among fuch a variety of birds, fome are deftruc- 
tive of our worms ; then you may fpread an old net 
over the hedge, or fix fome rows of twine all along 
with a few pieces of rags at proper diftances : any 
kind of fcare-crow will keep the birds away. It is 
cfpecially neceflary^ to overlook the hedge before 
you put on your worms, in order to deftroy all the 
nefts, or rather not fufFer any bird to fet his neft on 
in the beginning of the fpring. By that little and 
unexpenfive attention, you will not be injured by 
the birds. 

C^tb ^e.J Are worms raifed upon the hedges, 
liable to the diforders common to thofe raifed with- 
in doors ? And what care or attendance do they re- 
quire after being put on the hedges ? 

Anf. It' is proved by experience and beyond any 
doubt, that worms raifed in open air are free from 
every diforder uheir only fate depends upon the 
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feafon ! but as the temperature from the fifteentli 
of May to the fifteenth of July, is a great deal finer 
and more moders^te here than in Europe ; above all^ 
^s we have very few inftances of fhower^ of bail, 
which are fo frequent and fo de{lru6tive ifi other 
countries, we remain perfedly fatisfied, that filk 
worms will fucceed and thrive beyond oar expeAa- 
tions in thi« blefled part of the world* Therefore^ 
as foon as they can be feoured againft the voraeiouf- 
nefs of certain birds, you may leave them to the 
bountiful hand of nature ; you need not afterwards 
take any more care, they jnuft do, and they will do 
very well for thepifelves^ 

The only thing v^^hiclj you h^vp to do, is tQ ^njpy 
the plcafure of paying them a yigt from time to 
time. Like the happy farmer contemplating his 
promifing h^ry^ft, you wMl Ipok ^% th© growth and 
prbgrefs of your i^^dyftrioys WQirns j yQU wiil watch 
the time whpn th^ will h^ve completed their (pin- 
ning—Is it done ? Cpjn? ^ijd colled^? with » thank- 
ful hand, the cocoon? hanging on the twjgs qf your 
hedge, like the golden fruit of the Hefperian garden. 
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